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The Problems of Contemporary Education

Impact of Psychological Training on the Development of Professionally
Important Qualities of an Educational Psychologist

Artur Aziyev? ", Kadisha Shalgynbayeva 2, Aigul Aitysheva 2, Akan Alpyssov P

aL.. N. Gumilyov Eurasian National University, Astana, Republic of Kazakhstan
bPavlodar Pedagogical University, Pavlodar, Republic of Kazakhstan

Abstract

The experimental study aims to investigate the impact of specially organized psychological
training on the professional sensitivity of educational psychologists in perceiving and assessing the
personal and behavioral features of schoolchildren. The study utilizes a mixed approach including
an analytical and theoretical review of psychological and pedagogical literature and an experiment
with educational psychologists from Kazakh schools. The authors employ various psychological
tools and assessment methods, including tests to evaluate social intelligence, emotional
intelligence, and professional qualities, followed by statistical analysis to assess changes in
professional sensitivity. The theoretical analysis discloses the relationship between the
improvement of professional sensitivity of an educational psychologist in the perception and
assessment of a school student’s personality and behavioral characteristics and the specially
organized psychological training designed to promote the successful development of professional
sensitivity in educational psychologists. Based on the analysis of theoretical provisions regarding
the development of professional sensitivity of educational psychologists, the authors clarify the
essence of the term “professional sensitivity of an educational psychologist”. This theoretical
approach serves as a basis to substantiate the process of improvement of the professional
sensitivity of an educational psychologist to the perception and assessment of a school student’s
personality and behavioral characteristics. The study substantiates the provision that specially
organized psychological training contributes to the successful development of professional
sensitivity in educational psychologists. Experimental findings show a significant improvement in
educational psychologists’ professional sensitivity after the training. The experimental group
demonstrates a marked increase in the indicators of social intelligence (+21.7 %), emotional
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intelligence (+76.3 %), and such professionally important qualities as empathy (+85.3 %) and self-
motivation (+49.4 %). On the contrary, the control group displays minimal changes in these
parameters. The authors substantiate the high effectiveness of the proposed training for the
development of professionally important qualities of an educational psychologist. This is relevant
to fostering reflexivity, regulating personal emotions, understanding others' feelings, along with
empathy, self-drive, emotional perception, listening skills, and social savvy. Educational
establishments are advised to apply the study's findings in practice.

Keywords: professional sensitivity, educational psychologist, perception, evaluation,
personality and behavioral characteristics of school students, psychological training.

1. Introduction

Modern educational approaches place a strong emphasis on enhancing the socio-emotional
sustainability and intellectual growth of students (Rakhimgalieva et al., 2021; Ybyraimzhanov et
al., 2023). Within this context, the role of educational psychologists is very important (Yespolova et
al., 2019). There is a broad consensus in contemporary educational theory that students' academic
success is closely associated with their emotional and social skills (Stavruk et al., 2023; Nikolaeva,
Suslennikova, 2022). However, the psychological support of educational psychologists has been
unduly neglected.

The professional path of an educational psychologist has been primarily determined by the
acquisition of theoretical knowledge, methodological training, and understanding of fundamental
scientific concepts. Although these components constitute a critical foundation, practical training and
systematic improvement of professionally important qualities are often overlooked. Thus, many
educational psychologists end up unprepared for solving the problems associated with their functions.

An important aspect distinguishing educational psychologists from other educators is their
ability to recognize the subtleties of students’ experiences and interpersonal interactions (Golubeva
et al., 2023). In the study, we emphasize the importance of specific qualities that substantially
affect the efficiency of educational psychologists’ work: reflection, empathy, listening skills, and
observational skills (Ybyraimzhanov et al., 2019; Kapustina, Goyushova, 2024; Fiorino et al.,
2022). These qualities form the foundation for facilitating positive interactions and achieving
positive outcomes in school psychology (Bayazitova et al., 2023).

A professional educational psychologist, in addition to pedagogical qualities, must have a
subtle understanding and sensitivity to all events that occur within the school (Mukataeva et al.,
2022; Arrieta-Lopez et al., 2019).

In the field of educational psychology, the ability to genuinely understand and empathize
with students is a fundamental principle (Karimova et al., 2022). Although people often evaluate or
criticize instinctively, educational psychologists must be trained to take a different approach. This
approach is based on the art of active listening, which goes beyond simply hearing the words and
allows one to decipher unspoken emotions and intentions. Sensitivity involves using every senses
to understand the ongoing situations: intonations, changes in facial expression or body posture,
excitement, of other aspects that student may face (Fiorino et al., 2022).

In the context of this study, the most important qualities are reflection, empathy, listening,
and observation, which are essential for the successful work of an educational psychologist
(Gavrilyuk et al.,, 2018; Kalitko, Soloveva, 2021; Rybalka, 2022; Vasyagina et al., 2022;
Yessimgaliyeva, 2020).

In his article "Some Significant Learnings", C. Rogers (2002) expressed the benefit he found
in being able to understand another individual. Often, the initial reaction to someone else's words
is to pass judgment rather than to seek understanding. Grasping the essence of another person
carries the risk of personal change, unsettling our established equilibrium because it introduces
change. Nevertheless, it is important for spiritual growth to discover value in allowing others to
share their feelings with each other.

Thus, listening becomes one of the most important skills. Listening involves understanding
the unspoken messages they convey. It also means being aware of our own reactions to what is
being said, capturing our responses to the words, actions, and behaviors of others. Essentially,
reflective listening acts as unbiased feedback to the speaker, helping ensure the listener's
interpretation of the message is accurate, because words often carry multiple meanings or have
ambiguous definitions. Through reflective listening, we achieve a deeper and more precise
comprehension of the communicated message.
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E. Atwater (1988) outlines four reflective response techniques: clarifying, paraphrasing, reflecting
feelings, and summarizing. It's essential for educational psychologists in practice to master active
listening when interacting with students. Frequently, the most significant contribution a psychologist
can offer is their undivided attention, striving to comprehend and acknowledge the student's
perspective without the intrusion of personal biases, assessments, or judgments.

The adoption of ineffective behavioral strategies could stem from an individual's personality
characteristics or a lack of knowledge about actively engaging in the lives of others. Consequently,
enhancing professional competencies to cultivate empathy is of primary importance.

Researchers point out three spheres of possible influence on a person for the development of
their professional qualities: work with the regulatory sphere, work with the cognitive sphere, and the
third way, in which the development of professionally important qualities is achieved through specific
exercises, as well as under the conditions imposed on the person by their professional activity.

The present study focuses on the professionally important qualities of an educational
psychologist, such as listening skills, empathy, reflection, and observational skills. In our opinion,
these are the leading qualities that define the success of professional psychological practice in a
school. For this reason, we believe that the third direction, which assumes the development of
professionally important qualities through exercises and the impact of the conditions of
professional practice, is the most efficient for the development of professional skills. This approach
enables educational psychologists to directly apply and advance their skills in real situations, which
accurately represents their professional role (Alimova et al., 2023). Furthermore, this approach
agrees with the position that such qualities as compassion and communication skills are best
developed through practical experience. Such exercises promote adaptability and context
awareness, which are essential qualities for educational psychologists who have to navigate a
variety of students' situations.

Particularly useful for the development of professional qualities are assertiveness master
classes, "gymnastics of feelings". For a person to form a given mental formation (image, concept),
it is first necessary to identify the activity that this concept serves. The first task of the teacher is to
find or build such an activity. In this case, such an activity is represented by specially selected
training exercises (Raigorodskii, 2002).

The choice of training as a means of improving the professional sensitivity of educational
psychologists was made from the following considerations:

- Psychological training is one of the most accessible ways to dramatically accelerate group
learning which is achieved through strong emotional reinforcement and enhanced feedback.
The person becomes what they are in themselves through what they are to others. Individuals
evolve through interactions, as these interactions contribute to a more authentic and profound self-
reflection and self-awareness, according to Pogrebnaya (2021) and Rogers (2002);

- Feedback also stimulates the processes of identification and reflection. According to
Kabbassova, Sakenov (2021), Koishigulova, Kisamedenova (2020), and Mambetalina (2012),
identification and reflection intertwine as methods for individuals to understand themselves
through the lens of others;

- The process of reflection, unfolding in the context of joint activity (which, of course, training
is), is defined as the subject's attention to themselves and their consciousness, in particular, to the
products of their activity, as well as any rethinking of them, and also as the subject's awareness of
how they are perceived and evaluated by others;

- A person can learn to act and think only on their own, by thinking, acting, and doing.
Training provides such an opportunity and offers favorable conditions when the cost of error is
insignificant. Training also allows the participants to appropriate the acquired experience,
to subject it to reflection, criticism, and, consequently, development;

- The group method of work allows increasing the intensity and persistence of emerging
changes, maximizing the opportunities of each participant. Exercises, games, and obligatory rituals
included in the training program serve as a means of correcting one's behavior (Sergeeva et al.,
2021). The person begins to realize the possibility of voluntary mastery of their behavior using the
experience accumulated by other people. This method promotes the voluntary control over one's
actions, enriches analytical skills, and underscores the benefits of analytical methods;

- Training is used at different stages of education and practice of educational psychologists.

Thus, the relevance of the chosen topic is determined by the fact that the issue of developing
professionally important qualities stems from the need to improve the professional sensitivity of
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the educational psychologist to the perception and evaluation of the features of personality and
behavior of school students.

The purpose of the present study is to empirically confirm that the use of specially organized
psychological training improves the professional sensitivity of educational psychologists in
perceiving and evaluating the features of school students’ personalities and behavior.

2. Methods

Study design:

To achieve the purpose of the study, we adopted an approach, which included quantitative
research methods. The study was conducted in 2023 in schools in Kazakhstan.

Participants:

The study covered 140 beginner and practicing educational psychologists. Selection criteria
included professionals aged 20 to 29 at varying levels of experience, which provided a diverse and
representative sample. The participants were divided into two groups: experimental and control.
The distribution was done randomly to ensure the equivalence of the groups. A computer-
generated random number sequence was employed to allocate participants into two groups.
Individuals assigned an even number were placed in the experimental group, those with an odd
number — to the control group. This method ensured that each participant had an equal chance of
being assigned to either the control or the experimental group, thereby minimizing selection bias.

The motivation for participation in the study of educational psychologists was their striving
for self-knowledge and self-improvement.

The study was conducted in several stages:

Stage 1. Analytical review and theoretical study of psychological and pedagogical
literature. We examined modern approaches to the development of professional qualities of an
educational psychologist by the following authors: Oltarzhevskaya et al. (2022), Manashova et al.
(2021), Vasileva (2020), Sakenov et al. (2022), Dombek, Lebedeva (2021), Kaziyev et al. (2020),
Kabbassova et al. (2021).

Stage 2. Primary diagnostics aimed at establishing baseline indicators of professionally
important qualities among all participants.

Assessment was carried out using the following tests:

- A.V. Karpov's "Diagnostics of Reflection";

- A. Mehrabian's "Measure of Emotional Empathy";

- N. Hall's "Emotional Intelligence Test";

- A.G. Gaishut’s "Can You Listen?"

Stage 3. A training program developing professionally important qualities of an educational
psychologist was developed and used, followed by repeated assessments using the same methods.

The control group, consisting of 70 educational psychologists, received no special training
during the study period. They continued to perform their usual professional duties, which included
providing psychological support to students, without the structured training provided to the
experimental group.

The practical exercises included in the training program for educational psychologists of the
experimental group were designed to provide participants with practical experience and
opportunities to apply their theoretical knowledge in real situations. These exercises were aimed at
enhancing their professionally important qualities and included the following.

Active Listening Practice: The students participated in simulated student-teacher
interactions, where they practiced active listening techniques, such as paraphrasing, summarizing,
and reflecting feelings.

Conflict Resolution Simulations: Role-play scenarios were created to mimic real-life
conflicts that students might face.

Counseling Role-Plays: Through one-on-one role-plays, the study participants took on the
role of a counselor and student and interacted with a student facing various issues. This allowed
them to apply counseling techniques, empathy, and effective communication strategies.

Group Counseling: The participants designed and led group counseling sessions for their
peers.

Case Analysis: Complex case studies were provided, and the participants were asked to
analyze them. They had to identify underlying issues, devise action plans, and make decisions
based on their assessments.
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Observation and Feedback: The educational psychologists spent time observing actual
classroom situations and provided constructive feedback to each other.

Role-Playing Scenarios: Challenging scenarios were presented, and the participants
practiced responding appropriately. These scenarios covered various aspects of their role, from
dealing with emotional students to addressing behavioral issues.

Self-Reflective Journaling: The participants were encouraged to maintain reflective
journals. They wrote about their experiences, self-assessments, and insights gained during the
training, promoting self-awareness and self-improvement.

Peer Consultation: The students engaged in peer consultation sessions, discussing
challenging cases and seeking input from colleagues. This fostered a collaborative learning
environment and provided different perspectives on problem-solving.

Assessment and Feedback: Regular assessments of students’ performance were
conducted, and feedback was provided to help them understand their strengths and areas requiring
improvement.

Stage 4. Data analysis and interpretation. The statistical package "Stadia" (author
A.P. Kulaichev; registration No. 1205) (Raigorodskii, 2002) and the t-test of independent variables
at the significance level of p = 0.05 were used to process the results.

To analyze the data and confirm the results, we used the following hypotheses.

The null hypothesis (Ho): the specially organized psychological training does not
significantly improve the professional sensitivity of educational psychologists' ability to discern and
evaluate the unique personality traits and behavioral patterns of students.

The alternative hypothesis (H1): the specially organized psychological training could greatly
improve the professional sensitivity of educational psychologists to accurately perceive and assess
the distinct personality traits and behavioral tendencies of students.

3. Results

Initial assessments of social intelligence revealed that participants had average and below
average ability to understand behavior, demonstrated poor skills in interpreting behavior, faced
challenges in in understanding and forecasting others' actions in a communication situation, and
problems in social adaptation.

Similarly, initially evaluations of emotional intelligence showed that a majority of the
participants were ineffective at recognizing and managing their own emotions, understanding
others' feelings, or providing support during emotionally challenging situations.

According to "Diagnostics of Reflection", "Measure of Emotional Empathy", "Self-Monitoring
Scale", and "Can You Listen?" by A.G. Gaishut (Raigorodskii, 2002), the highest results in primary
diagnostics were observed in the indicators of listening skills development and self-control in
communication, and the lowest results were found in the indicators of reflection and empathy
development.

According to the results of repeated diagnostics of social intelligence, authors suggest that
participants had developed their capacity to interpret behavior to average and above average levels.
Students demonstrated ability to understand behavior, identifying verbal and non-verbal
expressions of behavior, recognized common properties in the flow of expressive and situational
information about behavior, understood and predicted behavior and attitudes, and understood the
logic of the development of holistic situations of people’s interaction and the meaning of their
behavior in these situations (Table 1).

Table 1. Comparative Analysis of Initial and Follow-Up Diagnostics of Social Intelligence
Development Using Guilford's Methodology

Indicator, points Control group Experimental group t-value*
Subtest 1 3.1 3.6 -4.7246
Subtest 2 2.3 2.9 -3.0736
Subtest 3 2.7 3.0 -1.5596
Subtest 4 2.0 2.6 -2.0364
Cumulative Result 2.3 2.8 -4.3712

* p-value — 0.05
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The differences in the mean values of primary and repeated assessments are statistically
significant at the 0.05 significance level (or 95 % confidence level); therefore, H1 is rejected.

Repeated assessment of emotional intelligence shows that most respondents had a developed
ability to recognize and cope with their own emotions, understand the experiences of other people,
and support them in emotionally challenging situations (Table 2).

Table 2. Results of comparative analysis based on "Emotional Intelligence Test"

Indicators of | Results of the test by scales, points
analysis Emotional | Managing Self- Empathy | Recognizing | Integral
awareness | your motivation the level
emotions emotions of
other people
Control group 9.8 3.5 7.9 6.8 5.8 33.8
Experimental 14.3 8.0 11.8 12.6 12.9 59.6
group
Difference of | 45.9 128.6 49.4 85.3 122.4 76.3
indicators, %
t-value -26.63 -26.63 -23.05 -34.21 -41.42 -151.48

* p-value — 0.05

The t-values for all the indicators are highly negative, reflecting the substantial differences
between the primary and repeated diagnosis groups. The results of the study provide strong
evidence against Ho and in favor of Hi. The substantial improvements in various aspects of
emotional intelligence and integrative skills among the participants who underwent the
psychological training program suggest that such training significantly enhances the professional
sensitivity of educational psychologists.

According to "Diagnostics of Reflection", "Measure of Emotional Empathy", "Self-Monitoring
Scale", and "Can You Listen?", high results were observed by the indicators of the ability to listen
and self-control in communication (Table 3).

Table 3. Result of comparative analysis of data using the deployed methods

Indicators of analysis | Results of the test by scales, points
"Diagnostics of | "Measure of | "Self- Test 1 "Can | Test 2 "Can
Reflection” Emotional Monitori | You You
Empathy" ng Scale" | Listen?" Listen?"
Control group 3.0 4.5 5.0 47.2 70.6
Experimental group 7.1 5.6 6.3 20.2 74.8
Difference of | 136.7 24.4 26.0 -38.1 5.9
indicators, %
t-value -14.14 -3.32 -4.14 13.46 -14.85

* p-value — 0.05

The t-values calculated for various methodologies and tests indicate significant differences in
the results between the primary and repeated diagnostics, supporting Ho. Specifically, "Diagnostics
of Reflection," "Measure of Emotional Empathy," and "Self-Monitoring Scale" all show substantial
changes in scores, implying that the diagnostic sessions had a significant impact on these indicators.
Additionally, "Can You Listen?" (Test 1 and Test 2) also demonstrate significant differences. Notably,
Test 1 scores increased in repeated diagnostics, while Test 2 scores decreased. These findings
collectively suggest that the diagnostic sessions had a notable influence on the measured parameters
and underscore the significance of the changes observed in these assessments.

The novelty and originality of our study are demonstrated by the fact that, unlike the studies
by S.K. Pogrebnaya (2021), V. Rybalka (2022), and A.S. Mambetalina (2012), it substantiates the
enhancement of educational psychologists' professional sensitivity. Firstly, participants
demonstrated an improved capability to perceive behaviors, discerning both verbal and non-verbal
cues within various contexts, identifying shared traits in a range of expressive and situational
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behavioral information, and accurately predicting behaviors and attitudes. Secondly, through
repeated assessments of emotional intelligence, the majority of participants were able to recognize
and manage their emotional states, empathize with others' experiences, and offer support in
emotionally challenging situations. Moreover, tools like "Diagnostics of Reflection," "Measure of
Emotional Empathy," "Self-Monitoring Scale,” and "Can You Listen?" revealed significant
improvements in listening skills and self-regulation in communication as some of the most
enhanced aspects post-training.

By the end of the experiment participants developed a deeper understanding of the
developmental logic of human interactions and the shifting dynamics when new individuals engage
in communication. Through logical deduction, participants became adept at identifying missing
elements in interaction chains, predicting future behaviors, and understanding the motivations
behind certain actions. Their capacity to grasp the goals, intentions, and needs of communication
participants and to foresee the outcomes of behaviors also saw substantial growth.

To address the limitation of the study it is important to mention that the participants were
selected from a specific geographic and professional context, which may limit the applicability of
the findings to educational psychologists working in different cultural or educational settings.

4. Conclusion

Based on the results of the study, we have examined the effects of psychological training on
the development of professionally important qualities in educational psychologists. The results
provided evidence that such training significantly enhances key competencies including emotional
intelligence, empathy, self-motivation, and social intelligence. Specifically, the experimental group,
subjected to the psychological training, showed marked improvements in these areas compared to
the control group, which did not receive the training.

Importantly, the study's findings have practical implications for the training and
development of educational psychologists. They suggest that incorporating structured
psychological training programs into educational curricula could better equip psychologists to
address the complexities of their roles within schools.

It was discovered by the authors that targeted psychological training plays a significant
role in enhancing the professional sensitivity of educational psychologists, that fully confirming
the hypothesis.

The suggested approach may benefit education institutions in structuring psychological
assistance for educational psychologists, thereby easing their transition into their professional roles.
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Abstract

The pedagogical technology of the formation of a creative and constructive mode of student
civic engagement is described in this manuscript. The authors understand it as the consistent
implementation of pedagogical actions to actualize civic self-determination, create conditions for
the self-realization of the personality of students in socially useful activities, assist in their
awareness of personal meanings, form a system of civil relations with social institutions, with
people around them. The organizational forms of this technology are round tables, meetings of the
scientific research society of students of pedagogical direction, thematic teleconferences,
pedagogical studios, scientific and practical conferences. The implementation of pedagogical
technology for the formation of a creative and constructive mode of civic activity among students is
carried out through specially developed programs. Information and communication methods,
pedagogical dialogue, group discussion, brainstorming, simulation games, social design are the
main methods of implementing the developed programs.The scientific novelty of the research is
due to the use in the pedagogical technology of the development of the creative and constructive
mode of civic activity of the younger generation of diagnostic tools for determining the level of
formation of the younger generation of a creative and constructive civil-patriotic position.
It includes an expert's assessment and self-assessment. This makes it possible to supplement
scientifically based information on the correlation of pedagogical phenomen of civic engagement,
citizenship, civic-patriotic self-determination on civic-patriotic education and personal education.
The results of the work can be used by applicants and graduate students in the scientific specialty
“general pedagogy, history of pedagogy and education” on the issues of educational activities of the
younger generation, teachers, educators, teachers of additional education on civil and patriotic
education of youth.

* Corresponding author
E-mail addresses: si_bel@mail.ru (S.I. Belentsov)

14



mailto:si_bel@mail.ru

European Journal of Contemporary Education. 2024. 13(1)

Keywords: a creative and constructive modus of civic activity students, education,
the pedagogical technology of the formation of a creative and constructive modus of civic activity,
issues of formation of a civic position.

1. Introduction

The scientific problem is to obtain new fundamental knowledge in solving the problem of the
development of the creative and constructive mode of civic activity of youth, its influence on the
civic position, technology and programming of socio-civic behavior of students (Belentsov, 2019).

The relevance and importance of the described problem are due to the illegal actions of the
younger generation and their social manifestations. This creates a big social and psychological-
pedagogical problem.

The aspect considered in this article corresponds to the current scientific theme of the
Strategy of Scientific and technological Development of the Russian Federation to counter man-
made, socio-cultural threats, terrorism and extremist ideology. It also contains ideas for the use of
natural methods of prevention and the creation of real conditions for the development of a creative
and constructive mode of civic activity of youth.

The scientific novelty of the manuscript lies in a significant solution to the scientific problem
of the formation and development of a creative and constructive mode the civic activity of youth,
the development of pedagogical technology for its development. This should be used to improve
educational work with young people, to overcome their intolerance and social radicalism.

All the mechanisms for the formation of a creative and constructive modus of civic activity
were taken into account by us when developing software and technological support for the
implementation of the model.

The software and technology component of the model contains a schematic description of the
pedagogical technology for the formation of a creative and constructive modus of civic activity of
students, organizational forms, methods and methodological techniques for its implementation in
the process of pedagogical support of students' activities.

The pedagogical technology of forming a creative and constructive modus of civic activity
among students is a consistent implementation of pedagogical actions to actualize civic self-
determination, create conditions for the self-realization of the personality of students in socially
useful activities, assist in their awareness of personal meanings, form a system of civil relations
with social institutions, with people around them (Martynov, 2020).

Round tables, meetings of the scientific research society of students of pedagogical direction,
thematic teleconferences, pedagogical studios, scientific and practical conferences act as
organizational forms.

2. Materials and methods

A systematic approach (a set of interrelated parts with a purpose, content, results);
axiological (socio-pedagogical values with a basis in affirming the value of human life, creative
activity and humanistic-semantic communication); humanistically oriented approach (freedom
and uniqueness of the human personality, its continuous development and self-realization) are the
methodological and theoretical foundations of this study.

Modern methods were used. Theoretical methods (analysis, synthesis, technology
development); empirical methods (conducting final diagnostics, expert assessment, conducting
formative and control experiments), statistical and mathematical methods (percentage ratio,
calculation using Student's t-test) have become fundamental for writing this manuscript.

Questionnaires developed by the author, expert assessment forms, as well as valid methods
served as diagnostic tools for pedagogical observations and pedagogical monitoring.

The Student's T-Test (T-Test) is a statistical test for comparing the arithmetic means of two
groups. T-Test can only be used when comparing the averages of two groups (the so-called pairwise
comparison).

The test assumes. Data:

- are independently,

- distributed (approximately) normally,

- have the same amount of variance in each compared group (so-called uniformity of
variance).

Important criteria for the formation of a creative and constructive modus.
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The following are defined for youth civic activity:

- cognitive (theoretical concepts of youth),

- reflexive (students' ability to think about their constructive civic behavior,

- behavioral (students' opposition to aggression and negative behavior).

L. Bayborodova's methodology “Diagnostics of the level of education” is used to determine
the civic education of students. I. Kuzmina's test “Assessment of value orientations in patriotic
consciousness” is used to measure the value orientations of students. The questionnaire of
tolerance of G. Soldatova's youth was intended to identify the attitude of the younger generation to
the world and to people.

3. Results

The implementation of pedagogical technology for the formation of a creative and
constructive mode of civic activity among students is carried out through specially developed
programs. Information and communication methods, pedagogical dialogue, group discussion,
brainstorming, simulation games, social design are their main methods.

The pedagogical studio is one of the effective means of forming a creative and constructive
mode of civic activity of students. The pedagogical studio is one of the modern forms of forming a
positive civic position of students through the interaction of a team of like-minded people.
The conditions of the pedagogical studio allow you to get involved in active search and creative
research and build your own activities on a reflexive basis, taking into account objective and
subjective factors. Mastering a specific problem simultaneously at three levels (theoretical,
methodological and technological) is the main goal of the pedagogical studio.

Important features of the studio form are the transfer of educational activities from the mode
of obtaining information to the interactive mode of joint search, the alternation of individual and
group work, the priority of organized interactive communication, reflection, consideration of
individual requests of each student.

For example, the All-Russian pedagogical studio “The Phenomen of childhood in modern
socio-cultural conditions” for the International Children's Day within the framework of the Decade
of Childhood was conducted as part of the study.

Teachers and students of Kursk State University, Chelyabinsk State Institute of Culture,
Humanitarian and Pedagogical Academy (branch) The Crimean Federal University named after
V.I. Vernadsky in Yalta, Lugansk State Pedagogical University discussed the scientific
foundations of the formation of creative and constructive approaches to civic activity of the
younger generation.

All participants unanimously noted the need to implement a state policy on the formation
of a positive civic position of the younger generation, the implementation of measures to
reduce the negative consequences on children due to changing conditions of social reality, the
development of a mechanism for taking into account the interests of children as a special
category of citizens.

The monitoring component of the model contains a description of the process of
pedagogical monitoring of the level of formation of the creative and constructive mode of civic
activity among students. The diagnostic monitoring tools are defined here and the results of the
implementation of the developed model are also reflected.

Thus, the formation of a creative and constructive mode of civic activity is possible with
purposeful specially organized educational work. It should be targeted with a focus on each
student, based on the provisions of a comprehensive, axiological, humanistically oriented
approach, ideas of socialization and social activity of the individual.

The process of forming a creative and constructive mode of civic activity is based on a
system of universal and traditionally Russian values (collectivism, justice, responsibility), in
compliance with the principles of integrity, reflection, continuity of activity and activity.

The implementation of the model proposed by the author is carried out in the conditions
of interaction of participants in the educational process of higher education.

Pedagogical technology to ensure the conditions of the developed pedagogical model, to
form a creative and constructive mode of civic activity among students has been developed.
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Table 1. Pedagogical technology of the creative and constructive mode of civic activity of the
younger generation

Development of motivation of students in socially useful activities (stage I)
Purpose: formation of motivation of students | The program “I choose my Homeland”
in socially useful activities includes classes with training elements,
consultations, individual and group
conversations, role-playing games, designing his
future, career guidance conversations.
Development of the semantic assessment of creative and constructive activity

(Stage II)
Purpose: development of personal meanings | The program “I am a patriot of my Fatherland”
among students in socially significant Classes with elements of pedagogical dialogue,
activities group discussions, brainstorming, simulation

games, presentation of experience, social design
Formation of the system of social and civil relations of students (stage III)

Program Program Program Program

“Rights and “My Nightingale's “In defense of my “Me and my family”
obligations of a land” Homeland” Instilling family values
citizen” Formation of love and | Military-patriotic to the younger

Legal education and | respect for the small | education and generation with
development of motherland education of students | elements of Orthodox
students of civil- rhetoric

patriotic education

Manifestation of creative and constructive civic activity (stage IV)

Purpose: to create conditions for the Development and implementation of programs,
implementation of creative and constructive | events, projects.
activities Participation in social service,

volunteering and charity in helping children and
adults in difficult life situations, patronage of
teachers of institutions of social assistance to
families and children, organization and holding
of university events, work in the scientific
research student society of pedagogical
education

The first stage is a motivational block in the developed pedagogical technology. He forms
and develops motivation for active participation in socially useful work.

The choice of the term “civic choice and search” as the main result of the first stage of the
formation of the creative and constructive mode of civic activity of higher school students is not
accidental. The analysis of the literature showed. The category of civic choice in pedagogical science
is interpreted very broadly. In fact, this is the so-called “neoplasm” of the personality. It reflects her
attitude to citizenship, the Motherland, the fulfillment of civic duty.

Civic choice is actualized by organizing the relevant activities of students and communication
both in educational communities and the university as a whole.

The implementation of the first stage was carried out in accordance with a specially
developed program. The program “I choose my Homeland” involves the use of the following
methods: classes with training elements, consultations, individual and group conversations, role-
playing games, designing your future, career guidance conversations.

This program is based on the concepts of personal and professional self-determination.
Individual conversations: “The concept of personality”, “Man as a subject of his own activity”,
“The Universe as the highest stage of human development”, exercises “Me and my small
Homeland”, “I am in a future profession”, “Family from the Orthodox point of view” contribute to
the development of subjectivity of students. Creating conditions for the actualization of students'
life choices in socially significant activities means the development of identity with an adult
understanding of the category of “creative and constructive mode of citizenship through the
improvement of internal reflection.
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One of the classes is devoted to the problems of the development of assertive behavior in the
framework of the implementation of the first stage of the formation of a creative and constructive
mode of civic activity of students. Assertive behavior is the ability to independently regulate one's
behavior, maintain personal boundaries and not violate others', take responsibility for one's life on
oneself and pronounce requests aloud. This term was introduced by the American psychotherapist
Manuel Smith. The goal of assertive communication is not to change others, but to be responsible
for your feelings and reactions. The purpose of such a lesson is to develop students' skills of
confident consent and refusal, the ability to conduct an assertive dispute.

The second stage follows from the first. It is focused on the development of a semantic
assessment of creative and constructive activity among students. The implementation of the
program “I am a patriot of my Fatherland” is the central event at this stage. Classes with elements
of pedagogical dialogue, group discussions, brainstorming, simulation games, presentation of
experience, social design are the main methods during the implementation of this stage.

An active response among students was caused by participation in the All-Russian
teleconference “Anthropological knowledge as a system-forming factor of professional pedagogical
education” to the 200th anniversary of the birth of K.D. Ushinsky. The participants of the event
unanimously noted the high civic-patriotic component of the pedagogical heritage of the
outstanding scientist and teacher. The content of K.D. Ushinsky's pedagogical anthropology is an
important factor in the process of formation and development of the creative and constructive
mode of civic activity of the younger generation.

As part of the teleconference, the students were involved in a productive discussion on the
comprehension and formulation of K.D. Ushinsky's ideas about serving the people,
the Motherland, about love for people, about work. Patriotism, nationality, humanism,
truthfulness, diligence, discipline, firm will and character, a sense of self-esteem are considered by
students to be the highest moral qualities of a citizen and a patriot.

The students answered the question: “My civic ideals” in a few sentences at the first stage.
They highlighted the most important thoughts from the general list presented. Students not only
realized their individuality, but also comprehended their goals in life, their values, priorities, and
their ideals while completing assignments.

Next, we will give an approximate list of questions and tasks for organizing the discussion.

- Identify the main components of moral patriotic education in the pedagogy?

- What can be said about the civic position of K.D. Ushinsky?

- What kind of appeal would K.D. Ushinsky give to his descendants on issues of civil and
patriotic education?

Of particular interest was the information about the decisive role of patriotism education in
the work of K.D. Ushinsky among students. He manifests himself with “true lion's strength” in the
people when defending the Motherland from external threats. The guys also shared their thoughts
about the need to educate civic duty.

According to the study, pedagogical technologies for the formation of the personal meaning
of the concepts of “citizenship”, “patriotism”, “civic responsibility” are central in the
implementation of the second stage of the formation of the creative and constructive mode of
students' civic activity.

The third stage is the main one in the technology of forming a creative and constructive
mode of civic activity among students. It is focused on the development of students' civil relations.
This stage is implemented with the help of the developed programs: “Rights and duties of a
citizen”, “My Nightingale Land”, “In defense of my Homeland”, “Me and my family”.

The presented programs are implemented within the framework of the student scientific
Society of pedagogical education. The pedagogical support of such activities consists in supporting
students, organizing student self-government, and assisting in their socially useful activities.
Specially designed classes, group discussions, debates, conversations are conducted by teachers
under the guidance of the Deputy director of the Institute of Continuing Education of Kursk State
University.

The university championship “Scientific pedagogical discussions” aroused genuine interest.
The event demonstrated the existence of a whole palette of various promising innovative student
projects in the field of education of the younger generation and also contributed to their
promotion. The problems of civic identity and legal protection of students in modern society,
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respect and readiness to defend their homeland, military-patriotic development were central to the
presentation of projects of students of pedagogical education.

Creating conditions for realizing the potential of each student in their civic engagement is the
goal of the fourth stage. The implementation of this stage involves holding actions to
demonstrate their constructive civic position in specific events. Reflexive classes after each event
play an important role here.

Thus, the pedagogical technology of the formation of creative and constructive civic activity
among students is the consistent implementation of pedagogical actions to actualize the civic self-
determination of students, the development of motivation for volunteerism, assistance in their
awareness of personal meanings, the formation of a system of civil relations with the family, social
institutions, with surrounding people and the state as a whole, the creation of conditions for self-
realization of their personality in socially useful activities.

The dynamics of the development of constructive citizenship among the
participants of the pedagogical experiment

The beginning of the study of the creative and constructive mode of civic activity of the
younger generation was laid by us in the manuscript Modeling of the Creative and Constructive
Mode of Youth Civic Activity (European Journal of Contemporary Education 2023. 12(2): 342-351)
(Belentsov, 2023).

The ascertaining and formative experiment aimed to characterize the effectiveness of the
created model for the formation and development of the creative and constructive mode of civic
activity of youth.

Students of pedagogical education at Kursk State University and schoolchildren of
educational institutions in Kursk (50 people) participated in the study.

Two equalized research groups (experimental and control) participated in a pedagogical
experiment. The experimental group included 25 students of the direction of pedagogical
education. The control group corresponded to the experimental group in terms of the number of
students, their age, and the level of training.

The participants of the experiment are full-time students (ages 16-21). 28 students — 56 % of
girls and 22 students — 44 % of boys. The main part of the participants in the experiment is
41 students (82 %) are students of 1, 2, 3 university courses.

The experiment has been conducted for two years.

The choice of the form of research depends on the goals and nature of the study.
Its methodology assumes the following form of its implementation. It minimizes errors both in the
distribution into groups using randomization - this is a strategy for random selection or
distribution of subjects (all subjects have equal chances to get into the group), and in evaluating the
results obtained.

The pedagogical experiment had three main stages. The ascertaining experiment was carried
out at the first stage:

— formation of representative research samples;

— identification of the current level of formation of constructive citizenship among the
participants of the experiment. The solution of these two tasks was carried out with the help of
diagnostic tools developed by us.

At the beginning of the pedagogical experiment, at its ascertaining stage, the indicators of
both the general level of formation of the creative and constructive mode of civic activity among
students and each of its components did not differ between the two groups at a significant level of
differences.

The formative experiment lasts for two years. The pedagogical conditions developed by us
from the model of the formation of a creative and constructive mode of civic activity among
students have been implemented. Pedagogical technology as a sequential change of the stages of
the formation process and the developed programs of each of the stages were also implemented.

Pedagogical monitoring with the help of the author's diagnostic tools is carried out
throughout the formative experiment.

It involves an expert assessment:

- the peculiarities of students' civic development as the main indicator of the cognitive
criterion of the level of formation of a constructive civic position;

- civic values as an indicator of a reflexive criterion;
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- civil stability as an indicator of a behavioral criterion.

The positive dynamics in the development of the creative and constructive mode of civic
engagement was revealed by the results of monitoring.

The results of pedagogical monitoring indicate the systemic impact of the developed
programs on the civic position of students. Participation in specially organized events of a civil-
patriotic orientation, in championships, conferences, in the organization of volunteer activities
contribute to the development of students' civic literacy, their civic values and civic activism.

Statistically significant positive changes in all indicators of the level of formation of the
creative and constructive mode of civic activity of students occurred in the experimental group
during the formative experiment.

Table 2. The formation of the creative and constructive mode of civic activity in the experimental
group (diagnostic results)

Criteria Ascertaining stage Control Stage p

(M + m), point (M + m), point
Cognitive 18,82+1,800 26,86+1,900 2,83 < 0,01
Reflexive 18,4+2,000 28,43+1,700 2,04 < 0,01
Behavioral 19,2 + 1,90 31,3 + 3,00 3,46 < 0,01

Positive changes were recorded in the indicators of cognitive (t = 2.83, p < 0.01), reflexive
(t =2.94, p < 0.01), behavioral (t = 3.46, p < 0.01) criteria.

An adequate image of the Motherland, its social, economic, and political positions in the
world space - an image with adequate knowledge and feelings, thoughts, and beliefs was formed
among the students of the experimental group as a result of the developed pedagogical influences.

Significant differences between the two research groups in all the indicators of interest to us
were revealed reliably at the formative stage of the experiment.

Table 3. The end of the experiment — diagnostics of the level of formation of the creative and
constructive mode of civic activity

Criteria Students of the Control students (M + p
experimental group (M | m), score
+ m), score
Cognitive 26,4 £ 2,60 19,0 £ 2,00 2,41 <0,05
Reflexive 28,6 + 2,80 18,9 + 1,90 2,87 <0,01
Behavioral 30,2 + 2,09 19,3 + 1,99 2,88 <0,01

Significantly significant differences were revealed in terms of cognitive (t = 2.41, p < 0.05),
reflexive (t = 2.87, p < 0.01), personal (t = 3.09, p < 0.01) and behavioral (t = 2.98, p < 0.01)
components of constructive citizenship.

4. Discussion

The problem under consideration has been investigated at three fundamental levels:

1. The civic activity of youth is considered as a global socio-pedagogical phenomenon in the
works — E. Belozertsev, B. Bim-Bad, M. Boguslavsky, G. Kornetov, Z. Ravkin (Belozertsev, 2003;
Bim-Bad, 2003; Boguslavsky, 2002; Kornetov, 1999; Ravkin, 2000).

2. Manifestations of radicalism and civic activity of students in a historical context from a
pedagogical point of view were considered in the following works: P. Vasilkov “Student
organizations” (M., 1917) (Vasilkov, 1917), S. Znamensky “Secondary school in recent years.
Student unrest of 1905—1906 and their significance” (St. Petersburg, 1909) (Znamensky, 1909),
A. Isaev “Student strikes” (St. Petersburg, 1912) (Isaev, 1912).

3. There are also special works. These are the works of L. Kuznetsova “The formation and
development of civic education in Russia” (Moscow, 2006). The purpose of the research is the need
for a complete representation of the historical experience of civil and patriotic education of
schoolchildren. The author described the current and promising aspects of the development of
youth civic education (Kuznetsova, 2006).
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This is also the work of I. Duranov “Pedagogical conditions for the formation of civic activity
in extracurricular activities of high school students” (Chelyabinsk, 1991). I. Duranov insists on the
formation of a future active citizen on the basis of morality and work principles, universal
traditional values. Students must serve the people, the Fatherland and the law (Duranov, 1991).

In her work “Civic Education in Russia” (Vyatka, 2005), O. Lebedeva carries out a
retrospective analysis and characterizes the essential aspects of civic education of youth. A large
place is devoted to modeling and reconstruction of the historical experience of civic education of
the younger generation (Lebedeva, 2005).

G. Grevtseva in her work “Civic education as a factor of socialization of schoolchildren”
(Chelyabinsk, 2006) pays attention to the description of the process of formation of civic and
patriotic qualities in the younger generation. The problem of civic education is presented by the
author as a fundamental condition for the socialization of schoolchildren. Civic education is a
combination of the intellectual, emotional, and sensual sides of a person (Grevtseva, 2005).

L.M. Semenyuk in his work “Psychology of civic engagement: features, conditions of
development” (Sochi, 2007) speaks about civic engagement as a special personal quality.
It includes all indicators of citizenship, civic position in accordance with the peculiarities of human
social nature. Civic engagement is the main core of determining the value and integrity of a person.
That is, the author refers to the characteristics of the phenomenon under study mainly only from a
psychological position (Lebedeva, 2005).

5. Conclusion

1. The results of the study summarize and complement the theory of civic and patriotic
education of the younger generation, expand the understanding of the forms, methods, and means
of civic education of youth.

2. Clarifying the content of the key concept of the study “the creative and constructive mode
of civic activity of the younger generation” enriches the conceptual and categorical apparatus of
scientific theories used in educational activities.

3. The scientific novelty of the research is due to the use of the developed pedagogical
technologies for the development of the creative and constructive mode of youth civic activity.

4. The effectiveness of the developed model and technology of the creative and constructive
mode of civic activity of youth has been verified at all stages of the experimental work carried out
(ascertaining, forming, control) and confirmed by the positive dynamics of changes in the levels of
formation of the creative and constructive mode of civic activity of the younger generation.

The work undertaken makes a definite contribution to solving the problem of civic and
patriotic education of young people. However, the work done does not exhaust all the problems of
its effective organization. We can identify the following promising areas of research on this
problem: countering terror and violence among young people, the problems of bullying and
mobbing as topical factors of interpersonal relations among young people, the problem of civic and
patriotic education in conditions of uncertainty.
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Abstract

The widespread use of modern information technology in the educational process of the
Russian education system forces the need to develop new educational standards and
approaches focused on consideration of the individual characteristics of students. This leads to
a need to consider the individual characteristics of students that can influence the acquisition
of necessary knowledge and skills. This study involved the task to consider the influence of
factors such as sex, age and academic year on the introductory and final testing results of
bachelors of mineral resources, who took training courses in English for special purposes on
the basis of the corpus-based approach model in teaching and determination of its efficiency.
The experimental training is presented in three stages: introductory, operational and final.
These stages included learning English for special purposes based on the corpus analysis model
of the grammatical environment of terminological units, introductory and final testing with
subsequent statistical processing of the data obtained. The experimental training outcome
obtained demonstrated that the degree of the influence of sex and academic year on academic
performance was less pronounced at the introductory testing stage, while it was more
pronounced at the final testing stage. The influence of the age groups of students on the data
was noted at both stages of testing. It was expressed in the simple average values of the age
groups of 17 and 21 years, indicating a downward value in accordance with the age of students.
The paired samples T-test data helped us reveal the learning efficiency. Such samples
demonstrated sufficient statistical significance of the differences in the average values of the
final and introductory testing data.

Keywords: engineering education, corpus approach, academic performance, English for
special purposes.
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1. Introduction

The widespread use and constant development of digital technology in most areas of our life
leads to the manufacturing transformation, new economic sectors development, thereby increasing
the demand for knowledge in the field of engineering disciplines and contributing to
transformations, including those relating to higher education. Thus, in last decades,
the government demand for engineers in general and mineral resources specialists in particular
grew significantly in Russia. This is due to their important role in ensuring the competitiveness and
science and technology progress of the state industry and economy (Zhdaneev, 2022; Mikeshin,
2022; Kretschmann et al.,, 2020; Litvinenko et al., 2023). Bearing these changes in Russian
engineering education in mind, there is a need to improve existing programs and develop new ones
in order to upgrade the quality of engineering training (Almetov et al., 2020; Gerasimova et al.,
2022; Kharlamova et al., 2023; Sveshnikova et al., 2022). It is worth mentioning that currently
many foreign and Russian higher education systems are developing and applying educational
standards and approaches to learning, including English, with due account for the widespread use
of modern information technology that can influence the acquisition of the necessary knowledge
and skills (Aleryani et al., 2019; Rus, 2019; Nikonova et al., 2023; Varlakova et al., 2023). Thus,
the dynamically developing approaches to learning English based on the use of online technology
and databases can also include the use of text corpora (Fauzan et al., 2022; McGrath et al., 2022;
Nugraha et al., 2017).

The use of information technology in learning allows us to turn our focus toward the relevance of
the individual student characteristics (Berge et al., 2019; Moote et al., 2020; Rajandran et al., 2015; Nja
et al., 2019). It is emphasized that they facilitate the achievement of educational goals in groups of
students who are distinguished both by sex and age, while within the framework of engineering
education in Russia, this subject is still left largely unaddressed. At the same time, one of the distinctive
features of students pursuing physics, mathematics and engineering educational programs in foreign
countries is that most of them are male students (Wrigley-Asante et al., 2023). In Russia, the number of
male students attending an engineering university is several times higher than the number of female
students, as opposed to classical and humanities universities (Antoshchuk, 2021; Oblova et al., 2022;
Zamiatnina, 2017). In this regard, a need arises to study and consider the influence of factors such as
sex and age on students' academic performance. This paper provides for studying the influence of
factors of sex, age and academic year on the efficiency of learning English for special purposes within
the framework of the previously developed corpus-based approach model in mineral resource
engineers teaching (Boyko et al., 2023).

2. Theoretical background

Foreign studies devoted to the analysis of sex and age characteristics in the learning process
(Hirnstein et al., 2019; Hardebolle et al., 2022; Fényes, 2014; Abioye et al., 2019) specify that the
existing differences between male and female students can manifest themselves at the cognitive,
behavioral and physical levels. In particular, the process of learning English brings the properties
of memory and cognitive activity of students to the forefront (Becirovi¢ et al., 2021), which are
inextricably linked with their age characteristics. Among the features that younger students have,
we can mention increased endurance, resistance to psychological stress, flexibility in the process of
learning new material and activation of short-term memory. Older students are noted for their
concentration, a high scope of attention and long-term memory, as well as the ability to focus on
educational material for a long time (Archer et al., 2018; Buranova, 2022). Thus, a number of
studies (Tomakin, 2020; Kasimi et al., 2017) indicate that the strength of memorization and
processing of educational materials, including those related to the vocabulary and grammar of the
English language, by students of different sex and age groups is determined by the peculiarities of
their left and right brain functioning. In the framework of research (Bao et al., 2022; Shalihin et al.,
2021) on the connection between the brain and thinking mentions that students having a
developed left brain rationally process educational material, and students having a developed right
brain process educational material by intuitive learning.

According to a number of authors (Choi et al., 2020; Hirnstein et al., 2019; Liang et al., 2021; Xin
et al., 2019), the majority of female students have the left brain more developed. In this regard, their
way of thinking is more rational, which contributes to a better processing of subjects based on rational
and logical ways of learning. It was also observed (Kljajevic, 2022) that the more developed left brain
helps to process information by listening to it, which contributes to the storing of verbal information,
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including the reproduction of sounds in a foreign language. According to this theory, female students
with more pronounced short-term memory are more likely to show their analytical and communicative
abilities (Loprinzi et al., 2018). Regarding male students, some authors (Choi et al., 2020; Hirnstein et
al., 2019; Liang et al., 2021; Xin et al., 2019) believe that they have a more developed right brain,
characterizing their thinking as abstract and creative. This ensures that it facilitates a better perception,
visual analysis (Shaqiri et al., 2018) and deductive processing of the surrounding space, objects and
their forms, including educational material. It was also noted that the memory of most male students
could be characterized as long-term (Spets et al., 2019).

Since the above factors may influence the efficiency of the process of learning English for
special purposes on the basis of previously developed corpus-based approach model in mineral
resource engineers learning, this article was executed to identify the relationship between the
academic performance of first-year and second-year mineral resource students and such factors as
their sex, age and academic year.

In the present paper, we will test two research hypotheses:

1. The factors of sex, academic year and age did not significantly affect the data of
introductory and final testing of bachelors who took training courses on the basis of the corpus-
based approach model in mineral resource engineers learning, in terms of the terminological units
grammatical environment features analysis.

2. The total amount of points obtained during the introductory testing of bachelors who took
training courses on the basis of the corpus-based approach model in mineral resource engineers
learning, in terms of the terminological units grammatical environment features analysis, does not
differ much from the total points of the final testing.

This study involved the task to consider the influence of factors such as sex, age and academic
year on the introductory and final testing results of bachelors of mineral resources, who took training
courses on the basis of the corpus-based approach model in learning and its efficiency determination.
The training was conducted on the basis of the terminological units grammatical environment features
analysis developed and tested by us earlier, but with the involvement of a larger number of students.

3. Materials and methods

Experimental English language training for special purposes was conducted within the first-
year and second-year curricula of undergraduate students of the Saint-Petersburg Mining
University during the 2022-2023 academic year (two academic semesters). The unified
introductory testing standard for the Saint-Petersburg Mining University was conducted among all
first-year and second-year students at the beginning of the academic year to determine the level of
foreign language proficiency. Since our research was focused on students with proven English
proficiency of “upper — intermediate” (B2), the testing results allowed us to select 583 participants
among all first-year and second-year students. According to the rule of random selection,
214 students were subsequently selected and took experimental training. Having studied the
resulting random sample, we obtained the following data on the number of first-year and second-
year students, their age and sex. General information about the participants is provided in Table 1.

Table 1. General information about the participants

Academic year Number %

1year 119 55.61% (214)
2 year 95 44.39% (214)
Age group Number %

17 years 33 15.42% (214)
18 years 87 40.65% (214)
19 years 63 20.43% (214)
20 years 25 11.68% (214)
21 years 6 2.80% (214)
Sex Number %

Male 120 56.07% (214)
Female 94 43.92% (214)

Source: compiled by authors
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Table 1 shows that out of 214 participants taking part in the experiment, 120 were male and
94 were female, 119 were first-year and 95 were second-year students. Age groups were represented
by students aged 17 to 21. Specified information about the participants is presented in Table 2.

Table 2. Specified information about the participants

Academic % Sex N % % Age
year 17 18 19 20 21
57.98 3224 i
) g 5561 M 69 1g) (o1g 19 34 10 6
(214) F 50 ‘Eig? %21:;’3 14 27 9 - -
53.68 23.83
M 1 - 10 2 12
) o 4439 L (95) (214 5 4
21 6.32 20.56
o1 P4 4(95?) (212) © 1172

Source: compiled by authors

Based on the information presented in Table 2, 119 first-year students were from 4 age
groups: 17-year-olds included 33 students of which 19 were male and 14 female, 18-year-olds
included 61 students of whom 34 were male and 27 female, 19-year-olds included 19 students of
whom 10 were male and 9 female, 20-year-olds included 6 male students. 95 second-year students
were from 4 age groups: 18-year-olds included 26 students of whom 10 were male and 16 female,
19-year-olds included 44 students of which 25 were male and 19 female, 20-year-olds included
19 students of whom 12 were male and 7 female, 21-year-olds included 6 students of whom 4 were
male and 2 female.

The educational materials used for the experimental training were prepared by applying
several text corpora: Russian National Corpus and Hong Kong Engineering Corpus. The materials
included the use by students of quantitative and qualitative methods of analysis presented in
concordance lines of these corpora. In the course of experimental English language training for
special purposes, first-year and second-year undergraduate students were trained to work with
corpus data and analyze the grammatical environment of terminological units in addition to the
standard educational materials provided for by the academic course working program. The process
of experiential training was represented by three stages, introductory and final testing of students,
followed by analysis of statistical data and their processing.

The experimental training included several stages: introductory, operational and final.

At the introductory stage, when determining the experimental training conditions, we used a
corpus analysis model of the grammatical environment of terminological units as a guide, as well as
criteria for evaluating tasks performed within the framework of introductory and final testing,
developed and presented in our previous paper (Boyko et al., 2023).

The operational stage involved the conduct of introductory testing of participants, learning
English for special purposes during the academic year, and final testing.

At the final stage, the introductory and final testing results were processed and statistically
analyzed, as well as the results of experimental training.

The introductory and final testing results were analyzed using the IBM SPSS program
(version 26). Initially, the average values of the introductory and final testing results were
identified, as well as their standard deviation within the framework of descriptive statistical data
analysis. Since our study involves data obtained before the experimental training and data obtained
after it, we are dealing with dependent samples. In this regard, we used nonparametric
techniques of mathematical statistics. As part of testing the first research hypothesis, the Mann-
Whitney U tests were conducted to study the influence of independent variables of sex and
academic year of students on the statistical significance of the differences between introductory
and final testing, and the Kruskal-Wallis H test was used to determine the presence of statistical
significance between the influence of students' age and introductory and final testing data.
As part of testing the second research hypothesis, paired T-test was used to determine
statistically significant differences between the introductory and final testing data, followed by
the calculation of the effect size using Cohen’s d.
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4. Results

The Table 3 presents the introductory and final testing data. The average value of the
introductory testing was 3.40, which is a satisfactory outcome relative to the 5-point assessment
system in Russia, while the average value of the final testing was 4.46, which is the best outcome of
the two presented. It is also worth mentioning that the final testing results were found to have a
higher statistical variance relative to the introductory testing data, with data equal to 0.617 for the
final testing and 0.553 for the introductory testing. An increase in the simple average values of the
final testing by 1.06 relative to the introductory testing, as well as an increase in statistical variance
indicates that after the experimental training, the students' performance became better than before
the experimental training.

Table 3. Descriptive statistics of the introductory and final testing

Sum . . Average
ype of Number of Averages Stapdt_u‘d Variance POIPtS arithmeti
testing deviation gain .
scores c gain.
Introductory 727 3.40 0.553 0.30
Final 214 955 4.46 0.617 0.38 228 1.06

Source: compiled by authors

The influence of sex on the introductory and final testing results presented in Table 4 was
subsequently evaluated. Thus, female students obtained the higher point average according to the
introductory testing data, which was 3.45 compared to the point obtained by male students being
equal to 3.35. The difference in the point average is 0,10. This suggests that the difference in the
points obtained by the male and female sexes in the introductory testing is not pronounced. It is
worth noting that the point average was 4.57 (this is 1.12 more than the introductory test value)
according to the data of the final testing of female students, which is also higher than the points
obtained by male students being equal to 4.37 (this is 1.02 more than the introductory testing
value). It is understood that the difference in the point average of male and female students is only
0.20. This suggests that the difference in the points obtained by the male and female sexes in the
final testing is not great, but it is more pronounced relative to the introductory testing.

The Mann-Whitney U test of the introductory testing results showed that the standardized
effect size is small (0.095). This indicates that the difference between the value of the introductory
testing of male students and the value of the introductory testing of female students is small. It also
pointed out that there is a difference in the values of the average rank of male and female students.
So it is equal to 113.10 for female students, and equal to 103.11 for male students, which indicates
that female students coped with the task better than male students in the framework of
introductory testing. The Mann-Whitney U test of the final testing results showed that the
standardized effect size is small (0.16). This indicates that the difference between the value of the
final testing of male students and the value of the final testing of female students is small. It also
pointed out that there is a difference in the values of the average rank of male and female students.
So it is equal to 117.55 for female students, and equal to 99.63 for male students, which indicates that
female students coped with the task better than male students in the framework of final testing.

The p-value equal to 0.164, (p(x Z) = 0.082) was obtained as part of the introductory testing.
This means that the probability of the first-type error rejecting the correct null hypothesis
“The difference between the random choice of the point of a male student and a female student in
the introductory testing is not large enough to be statistically significant” is high (0.164), since the
larger the value of p, the more it supports the null hypothesis. Consequently, the difference
between the random choice of the point of a male student and a female student in the introductory
testing is not large enough to be statistically significant. The p-value equal to 0.01775, (p(x Z) =
0.008875) was obtained as part of the final testing. This means that the probability of the first-type
error rejecting the correct null hypothesis “The difference between the random choice of the point
of a male student and a female student in the final testing is not large enough to be statistically
significant” is small (0.017), since the smaller the value of p, the more it supports the first
hypothesis. Consequently, the difference between the random choice of the point of a male student
and a female student in the final testing is large enough to be statistically significant. This indicates
that the degree of the influence of sex on academic performance is absent at the stage of
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introductory testing preceding the beginning of experimental training, and can be noted at the
stage of final testing, which was conducted after taking the experimental training.

Table 4. Sex impact on the results of the introductory and final testing
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Final M 120 437 0.635 4 99.63 11955 6585 0.017 small
F 94 457 0.577 5 117.55 11050 4695 (0.16)

Source: compiled by authors

Further, the impact of the academic year on the introductory and final testing results was
estimated, the results of which are presented in Table 5. According to the introductory testing data,
the point average is higher for second-year students (3.58) than for first-year students (3.24).
However, the difference in the point average is 0.24. This suggests that this difference is not
pronounced. According to the final testing data, the point average is higher for second-year
students (4.8) than for first-year students (4.18). At the same time, the difference in the point
average of first-year and second-year students is 0.63, which means that this difference is of a
pronounced nature.

The Mann-Whitney U test of the introductory testing results showed that the standardized
effect size is small (0.3). This indicates that the difference between the value of the introductory
testing of first-year students and the value of the introductory testing of second-year students is
small. It also pointed out that there is a difference in the values of the average rank of first-year and
second-year students. So it is equal to 124.76 for second-year students, and equal to 93.72 for first-
year students, which indicates that second-year students coped with the task better than first-year
students in the framework of introductory testing. The Mann-Whitney U test of the final testing
results showed that the standardized effect size is large (0.51). This indicates that the difference
between the value of the final testing of first-year students and the value of the introductory testing
of second-year students is big. It also pointed out that there is a difference in the values of the
average rank of first-year and second-year students. So it is equal to 139.05 for second-year
students, and equal to 82.31 for first-year students, which indicates that second-year students
coped with the task better than first-year students in the framework of final testing.

The p-value equal to 0.00001479, (p(x<Z) = 0.000007394) was obtained as part of the
introductory testing. This means that the probability of the first-type error rejecting the correct null
hypothesis “The difference between the random choice of the point of a first-year student and a
second-year student in the introductory testing is not large enough to be statistically significant” is
small (0.00001479), since the larger the p-value, the more it supports the null hypothesis.
Consequently, the difference between the random choice of the point of a first-year student and a
second-year student in the introductory testing is large enough to be statistically significant.
The p-value equal to 5.729e-14, (p(x<Z) = 02.864e-14) was obtained as part of the final testing.
This means that the probability of the first-type error rejecting the correct null hypothesis
“The difference between the random choice of the point of a first-year student and a second-year
student in the final testing is not large enough to be statistically significant” is small (5.729e-14),
since the larger the p-value, the more it supports the null hypothesis. Consequently, the difference
between the random choice of the point of a first-year student and a second-year student in the
final testing is large enough to be statistically significant.

The data obtained allow us to mention that, both simple average and the Mann-Whitney
U test involve pronounced differences between the introductory testing results of first-year and
second-year students, emphasizing the degree of the influence of academic year on the
experimental training outcome. However, they are less pronounced at the stage of introductory
testing and more pronounced at the stage of final testing, after taking experimental training.
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Table 5. Influence of the academic year on the results of introductory and final testing
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The obtained data on the age influence on the introductory and final testing are presented in
Table 6. Thus, in the framework of introductory testing among the five age groups, the highest
simple average values are observed among students aged 21 (4.33), and the lowest among students
aged 17 (3.15). The values of students aged 20, 19 and 18 were equal to 3.76, 3.52 and 3.24,
respectively. Thus, in the framework of final testing among the five age groups, the highest simple
average values are observed among students aged 21 (5), and the lowest among students aged 17
(4.21). The values of students aged 20, 19 and 18 were equal to 4.6, 4.69 and 4.31, respectively. As in
the framework of introductory testing, this indicates a downward value in accordance with their age.

Table 6. Influence of age on the results of introductory and final testing

Typt.: of Age Median Average Sar.nple Rank  Mean P-value Effect size
testing size sum Rank
17 3 3.15 33 2778 84.18
18 3 3.24 87 8068.5 92.74
Introductory 19 3 3.52 63 7563 120.04 4.387¢e-8 large, 0.17
20 4 3.76 25 3485.5 139.42
21 4 4.33 6 1110 185
17 4 4.21 33 2762.5 83.71
18 4 4.31 87 8241 94.72
Final 19 5 4.69 63 8054 127.84 0.00003239 medium, 0.11
20 5 4,6 25 2099.5 119.98
21 5 5 6 948 158

Source: compiled by authors

The Kruskal-Wallis test showed that there is a significant difference in the dependent
variable (the results of the introductory testing) and the age groups of students, x2(4) = 39.97,
p <0.001, with an average of 84.18 for students of 17 years, 92.74 for students of 18 years, 120.05
for 19 years, 139.42 for 20 years and 185 for 21 years. The observed size of the effect n 2 is large,
0.17. This indicates that the difference between the averages is large. The p-value is 4.387e-8,
(P(x 39.9719) = 1). This means that the probability of the first-type error rejecting the correct null
hypothesis “The difference between the average ranks of some age groups during the introductory
testing is not large enough to be statistically significant” is small (4.387e-8). The smaller the
p-value, the more it supports the first hypothesis. Since the p-value is < a, the null hypothesis is
rejected. That is to say that the difference between the average ranks of some groups is large
enough to be statistically significant.

To check if there is a statistically significant difference in the average values of the points
obtained by 214 students at the introductory and final stages of testing, a paired T-test was
conducted. The data of such test are presented in Table 7 and reflected in Figure 1.

Also the Kruskal-Wallis test showed that there is a significant difference in the dependent
variable (results of the final testing) and the age groups of students, x2(4) = 25.95, p <0.001, with
an average rating of 83.71 for students of 17 years, 94.72 for students of 18 years, 127.84 for
19 years of age, 119.98 for 20 years of age and 158 for 21 years of age. The observed size of the effect
n 2 is medium, 0.11. This indicates that the difference between the averages is average. The p-value
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is 0.00003239, (P(x 25.95) = 1). This means that the probability of the first-type error rejecting the
correct null hypothesis “The difference between the average ranks of some age groups during the
final testing is not large enough to be statistically significant” is small (0.00003239). The smaller
the p-value, the more it supports the first hypothesis. Since the p-value is < a, the null hypothesis is
rejected. That is to say that the difference between the average ranks of some groups is large
enough to be statistically significant. In accordance with the data obtained, it can be noted that
there is the influence of age groups of students on the experimental training data. It is especially
noticeable at the stage of introductory testing.

Table 7. Average values of introductory and final testing. Compiled by authors.
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Fig. 1. Results of the paired T-test for the introductory and final testing
Source: compiled by authors

According to Table 7, there is a big difference between the introductory testing (mean =
3.397, standard deviation = 0.553) and the final testing (mean = 4.463, standard deviation =
0.617), so the criterion value t(213) = 24.3752 and p <0.001. Average values of the final testing
results are unequal average values of the results of the introductory testing.

In other words, the average difference between the results of the final and the introductory
testing is large enough to be statistically significant. The T-test value for paired samples is 24.3752,
which is not included in the 95 % acceptance area [-1.9712, 1.9712]. 95 % confidence interval of
final testing minus confidence interval of introductory testing is [0.9793, 1.1516]. The resulting
value p is 1.5304E-63, (P(x 24.3752) = 1). This means that the probability of the first-type error
rejecting the validity of the null hypothesis “The difference between the average values of the
results of the final and the introductory testing is not large enough to be statistically significant”,
is small (equal to 0). This is important because the smaller the value p, the more it supports the
first hypothesis. In this regard, we can say that based on the received data p-value < a, therefore,
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the null hypothesis is rejected. In addition, the effect size of Cohen’s d was calculated, which
showed the effect size to be 1.6663, indicating the magnitude of the difference between the mean
values of the differences between the results of the introductory and final testing and the expected
average of the differences between the results of the introductory and final testing is high.

This also confirms the correctness of the previously obtained outcome and testifies to the
efficiency mineral resource engineers learning who took training on the basis of the corpus-based
approach model, in terms of the terminological units grammatical environment features analysis.

5. Discussion

According to the obtained data of the average value, male and female students had minimal
differences in the introductory testing, but the average value of the final testing results indicates
that the difference between the outcome of the male and female sexes was more pronounced. At the
same time, it is worth noting that the outcome of female students was higher than the same of male
students at both stages of testing. The Mann-Whitney U test showed a small standardized effect
size of male and female students, both at the introductory and final stages of testing. However, it is
worth mentioning that the p-value in the introductory testing indicated a high probability of the
first-type error, in contrast to the p-value in the final testing. This suggests that if the difference
between the random choice of the points of male and female students was not pronounced at the
introductory stage of testing, it became pronounced at the final testing. The data obtained are
consistent with the previously published data of foreign authors (Nja et al., 2019; Wrigley-Asante et
al., 2023; Rajandran et al., 2015; O’Dea et al., 2018) who noted the influence of sex on student
academic performance.

With due account for the data of the average value of second-year students, it can be noted
that they coped with the introductory testing slightly better than first-year students. However, with
the Mann-Whitney U test results in mind, the standardized effect size for introductory testing of
first-year and second-year students was small, therefore, the advantage of second-year students
over first-year students is not significant. Considering the final testing data, it can be noted that
second-year students managed to cope with the test better than first-year students within the
average value and the standardized effect size for the final testing was large in accordance with the
Mann-Whitney U test results. The data obtained allow us to note that, as in the framework of the
arithmetic mean, and in the framework of the Mann-Whitney test, there are pronounced
differences between the results of introductory testing of first-year and second-year students,
emphasizing the influence of the academic year on the results of experiential learning. Therefore,
we can agree with a number of authors (Long et al., 2008; Koyuncuoglu, 2021) that the academic
year can influence academic performance.

The Kruskal-Wallis H test presented in the paper on the points received by students of the
age groups from 17-21 years as part of the introductory stage of testing demonstrated that students
of the age group of 21 years had the highest average rank 185 (in the final testing they had 158), and
the lowest average rank 84.18 was among students of the age group of 17 years (in the final testing
they had 83.71). This is also confirmed by the difference in the simple average value of the age
group data both within the introductory and final testing. It is worth mentioning that the revealed
influence of age groups of students on the experimental training outcome was more pronounced at
the introductory testing stage than at the final testing stage. Some authors (O’Dea et al., 2018;
Njaet al.,, 2019) also noted the possibility of the impact of the age of students on academic
performance, which is reflected in this experimental training.

The T-test data obtained allow us to note that the difference in the average values of the final
and introductory testing results turned out to be sufficiently large to be statistically significant. This
points the effectiveness of the experimental training of mineral resource engineers. Given that the
experimental training was conducted on the basis of the corpus-based approach model, we can
confirm the results obtained (McGrath et al.,, 2022; Fauzan et al., 2022) as they relate to the
effectiveness of using the corpus of texts in learning English.

There were a number of limitations in the presented study. One of them was the level of
foreign language proficiency (B2), confirmed by the annual unified introductory testing for Saint-
Petersburg Mining University. Another limitation was the use of dependent samples in order to
compare the data of dependent variables obtained before and after exposure to an experimental
factor, rather than independent samples, which could affect the reliability of the results obtained.
The third limitation is to conduct experimental training in only one engineering university, while
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conducting it in a larger number of universities would contribute to greater validity of the results.
Subsequent studies must consider a greater number of levels of foreign language proficiency,
as well as be conducted in a larger number of engineering universities.

6. Conclusion

Within the framework of this experimental English language training for special purposes,
we used the previously developed corpus-based approach model in mineral resource engineers
learning. The training was conducted at Saint-Petersburg Mining University during the 2022-
2023 academic year with first-year and second-year bachelors in order to identify the relationship
between the academic performance of mineral resource students studying in the first and second
years and factors such as their sex, age and academic year.

Having regard to the training goal, research hypotheses were created, suggesting that the
factors of sex, academic year and age do not greatly affect the introductory and final testing results
of bachelors who took training on the basis of the corpus-based approach model in mineral
resource engineers learning, in terms of the terminological units grammatical environment
features analysis, and the total score of introductory testing is not much different from the final
testing scores.

Accordingly, the task was to consider the influence of factors such as sex, age and academic
year on the introductory and final testing results of bachelors who took training on the basis of the
corpus-based approach model in mineral resource engineers learning and its efficiency
determination, in terms of the terminological units grammatical environment features analysis.

The obtained data demonstrated that the degree of the influence of sex on academic
performance was absent at the introductory stage of testing, and was found at the final stage of
testing, which was conducted after taking the experimental training. And also that female students
coped with the above better than male students, according to the data of both stages of testing.
The influence of the students' academic year on the experimental training outcome was also noted
at both stages of testing. However it was less pronounced at the stage of introductory testing and
more pronounced at the stage of final testing. The influence of age groups of students on the
experimental training outcome was also noted at the introductory and final testing. It was
especially pronounced in the simple average values of the age groups of 17 and 21, indicating a
downward value in accordance with the age of students. The obtained T-test data for paired
samples indicates that the difference in the average values of the final and introductory testing
results was large enough to be statistically significant. Consequently, the bachelors who took
training on the basis of the corpus-based approach model in mineral resource engineers learning,
in terms of the terminological units grammatical environment features analysis, significantly
improved their academic performance as a result of experimental training.

This outcome can be applied in the development of new curricula and “English for special
purposes” academic course working programs for the purpose of learning of bachelors of mineral
resources.
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Abstract

Education forms the backbone of any progressive nation, providing a platform for societal
transformation and empowerment. As Kazakhstan progresses toward its vision of becoming a
leading knowledge-based society, it is imperative that the country invests not only in content and
pedagogy but also in the spaces where learning transpires. This research delves into the
significance of ergonomic approaches in formulating safe, efficient, and conducive learning
environments in Kazakhstan's educational institutions. A mixed-method research design was
employed, combining both qualitative and quantitative data collection and analysis.

The findings emphasize the urgent need for ergonomic intervention, underscoring the
potential health benefits for educators and the broader economic and academic gains for
institutions.

This research posits that a systematic adoption of ergonomic principles, tailored to
Kazakhstan's unique sociocultural landscape, can greatly enhance the country's educational milieu,
setting a precedent for other nations in the region.

Keywords: ergonomics, future educators, safe educational spaces, Kazakhstan, educational
design, occupational safety.

1. Introduction

Ergonomics, derived from the Greek words "ergon" (work) and "nomos" (natural laws), concerns
the study of the relationship between humans and the elements of their environment, especially in a
work or task-oriented context. For educators, the classrooms and institutions where they spend a
significant portion of their days are their primary work environments. Yet, the ergonomic aspects of
these spaces have often been overlooked in traditional educational planning.

Traditionally, classroom designs and layouts have prioritized utility and cost-effectiveness
over ergonomic considerations. Benches, desks, and even technological aids have typically been
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chosen based on budgetary considerations and durability rather than how well they cater to the
physiological and cognitive needs of the users. Over time, such an approach can lead to myriad
health issues for educators, including musculoskeletal problems, visual strain, and cognitive fatigue
(Darling-Hammond, 2020).

The challenges are further exacerbated by the rapid technological evolution seen in today's
classrooms. The integration of digital tools and platforms, while offering enriched learning
experiences, also presents new ergonomic challenges. The repetitive motions involved in using
keyboards, the strain on eyes from prolonged screen time, and the postural challenges arising from
poorly designed computer stations all underscore the burgeoning ergonomic crisis in modern
classrooms (Rappleye, 2020).

However, the ergonomic discourse extends beyond just physical health. Classrooms that are
designed with ergonomic principles in mind can lead to better cognitive outcomes for students and
a more effective teaching process for educators. The arrangement of furniture, the quality of
lighting, and even the acoustics of a room can influence concentration, retention, and overall
learning effectiveness. It's also worth noting that the challenges and solutions in ergonomics are
not universal but are deeply influenced by regional and cultural nuances. For Kazakhstan, with its
unique blend of traditional and modern educational practices, and a rich tapestry of cultural
influences, the ergonomic considerations become even more intricate. The nation's historical and
cultural values, coupled with its aspirations for modernity and global relevance, create a unique set
of challenges and opportunities in the realm of educational ergonomics.

In this research, our objective is twofold. Firstly, we aim to shed light on the current ergonomic
landscape of Kazakhstan's educational institutions, highlighting the challenges and gaps in existing
infrastructure and practices. Secondly, we endeavor to propose solutions - both in terms of physical
classroom design and in the curriculum for training future educators. Through this dual approach,
we aspire to pave the way for a holistic ergonomic transformation in Kazakhstan's educational sector,
aligning it with global best practices while respecting and integrating local nuances.

2. Literature review

The domain of ergonomics in educational spaces has undergone a substantial amount of
investigation over the years. As we advance this exploration into the context of Kazakhstan, it is
instrumental to familiarize ourselves with the prevailing discourse in the field. This literature
review seeks to consolidate key findings from existing studies, setting a robust foundation for our
research (Oliveira, 2021).

1. Physical Ergonomics: Physical comfort in educational spaces directly influences the
attention span and retention rates of both students and educators. Several studies have identified
that an inadequately designed classroom or a poorly conceived seating arrangement can result in
musculoskeletal complications, ultimately hindering effective teaching and learning experiences
(Nurkhin, 2020). Moreover, the correlation between well-designed spaces and increased cognitive
function in students has been documented in various investigations (Liu, 2020).

2. Visual Ergonomics: Lighting remains a pivotal component in creating ergonomic learning
environments. Both under and over-illumination can contribute to visual fatigue, which, in turn,
can diminish concentration. Contemporary research also underscores the importance of judicious
color selection for classroom environments, given its impact on mood and motivation among
learners (Plummer, 2021).

3. Technological Ergonomics: As digital tools continue to permeate classrooms, the
ergonomic implications grow multifaceted. Prolonged screen time, incorrect postures during device
use, and associated repetitive stress injuries are becoming increasingly commonplace
(Limaymanta, 2021). A host of studies now focus on optimizing these tools to ensure they enhance,
rather than hinder, the learning process.

4. Sociocultural Considerations: Ergonomic interventions, while universally applicable, must
be refined to cater to regional and cultural contexts. Research that delves into the applicability of
ergonomic solutions across different cultures has emphasized the need for cultural sensitivity and
contextual understanding (Pochebut, 2019).

5. Economic Implications: An important avenue of discourse revolves around the economic
ramifications of ergonomic implementations. While initial investments can be substantial, the
long-term benefits — spanning decreased medical expenses, enhanced productivity, and reduced
absenteeism — provide a compelling argument for ergonomic redesigns.
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6. Pedagogical Training and Ergonomics: Despite the clear intersections between effective
pedagogy and ergonomic design, there is a noticeable gap in integrating ergonomics into teacher
training curricula. This lacuna has been highlighted by researchers who advocate for a more
holistic approach to educator training, one that melds pedagogical strategies with ergonomic
principles (Abdul Mujeebu, 2022).

7. Adaptation and Feedback: Continual engagement with educators and students has been
identified to gauge the effectiveness of ergonomic implementations. Feedback loops and iterative
designs can facilitate more tailored and impactful ergonomic solutions (Hasanah, 2020).

8. Diverse Educational Spaces: The ergonomic requirements can vary significantly depending
on the nature of the educational space, be it conventional classrooms, laboratories, libraries,
or open learning spaces. Each demands a unique ergonomic strategy, as identified in various case
studies (Hinojo-Lucena, 2020).

9. Ergonomics in Remote Learning: With the surge in online education, especially given
recent global circumstances, the ergonomic aspects of home learning environments have come into
the spotlight. The challenges and solutions for remote learning environments, in terms of both
physical and digital ergonomics, are now being extensively explored (Daioglou, 2022).

10. Global Trends and Local Contexts: While global research provides comprehensive
insights, regional or national studies, such as those from Kazakhstan, allow for the customization of
these broad strategies to fit local needs. Such studies advocate for a delicate balance between
adopting global best practices and catering to regional specificities (Rock, 2020).

In essence, the literature accentuates the multifaceted nature of ergonomics in educational
spaces and underscores the necessity for continued investigation, especially in contexts like
Kazakhstan that seek to harmonize global insights with local nuances.

3. Materials and methods

To gain comprehensive insights into the significance of ergonomic approaches in crafting safe
educational spaces in Kazakhstan, we adopted a multi-modal methodology, ensuring a rigorous
and holistic examination.

1. Study Design

A mixed-method research design was implemented, combining both qualitative and
quantitative data collection and analysis. This approach facilitated a broader understanding of the
prevailing ergonomic conditions in Kazakhstan's educational institutions while capturing the
nuanced experiences of stakeholders.

2. Sample Selection

Educational Institutions: A stratified sampling approach was employed. Fifteen educational
institutions across Kazakhstan were selected, ensuring representation from primary, secondary,
and tertiary levels. Within each category, institutions were chosen from urban, semi-urban, and
rural areas to encapsulate diverse scenarios.

Participants: In each institution, two administrators, five educators, and ten students (from
varied grades/classes) were randomly selected for interviews, ensuring a total of 255 participants.
Additionally, an online survey was disseminated to a broader audience, garnering 2,000 responses.

3. Data Collection Instruments

Questionnaires: Standardized questionnaires were employed, tailored to educators, students,
and administrators, focusing on ergonomic awareness, challenges, and the perceived impact of the
learning environment on performance.

Interviews: Semi-structured interviews were carried out, exploring participants' subjective
experiences and insights concerning ergonomic designs and its implications.

Observations: Direct observations were conducted in selected classrooms, labs, and other
learning spaces to record ergonomic features, student-teacher interactions, and any visible signs of
discomfort or ergonomic challenges.

4. Data Collection Procedure

Questionnaires: The online survey was available for three weeks. Email reminders were sent
out at regular intervals to boost participation rates.

Interviews: All interviews, lasting between 30 to 45 minutes, were conducted in-person,
ensuring privacy and confidentiality. They were audio-recorded with participants' consent and later
transcribed verbatim.
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Observations: Two trained observers visited each selected institution, spending
approximately three days at each venue. Observational data was recorded in a structured format,
noting both objective measures (like classroom dimensions, furniture design, lighting conditions)
and subjective observations.

5. Data Analysis

Quantitative Analysis: Data from questionnaires were analyzed using SPSS software.
Descriptive statistics were employed to understand the distribution of responses, and inferential
statistics (ANOVA, t-tests) were utilized to discern patterns and relationships among variables.
Statistical significance was set at p < 0.05.

Qualitative Analysis: Transcribed interviews underwent thematic analysis. Using NVivo
software, initial codes were generated from the transcripts, which were then clustered into themes.
Observational data was triangulated with interview findings to ensure comprehensive
interpretation.

6. Validity and Reliability

Questionnaire Validation: Before full-scale deployment, the questionnaire was piloted among
a sample of 50 participants. Based on their feedback, certain modifications were made to improve
clarity and relevance. Internal consistency of the questionnaire was assessed using Cronbach's
alpha (a = 0.82).

Inter-rater Reliability: For observational data, both observers cross-verified their findings to
ensure consistency. Cohen's Kappa was used to determine inter-rater reliability (x = 0.78).

7. Ethical Considerations

All participants were briefed about the purpose and scope of the study. Written informed
consent was obtained, ensuring participants of their right to withdraw at any stage without
repercussions. All data was anonymized to maintain confidentiality. The study was approved by the
Ethics Committee of the LN Gumilyov Eurasian National University.

Our methodological approach, emphasizing both breadth and depth, aimed to offer a well-
rounded understanding of ergonomic practices in Kazakhstan's educational spaces. The results
derived from this approach, presented in subsequent sections, aim to offer both a macroscopic view
and detailed insights, helping policymakers and educators craft optimal learning environments.

4. Results

Questionnaire Results

Out of the 2,000 questionnaires distributed, 1,756 were completed, resulting in a response
rate of 87.8 %. The respondents included 1,200 students (68.3 %), 400 educators (22.8 %), and
156 administrators (8.9 %).

Physical Discomfort: A significant proportion of students reported physical discomfort due to
prolonged seating (73 %, n = 876). Of these, 45 % (n = 394) attributed it to lower back pain and
28 % (n = 245) to neck strain. These proportions were significantly higher than those who did not
report discomfort (p < 0.001).

Furniture Ergonomics: Most educators (62 %, n = 248) believed that the furniture in their
institutions lacked essential ergonomic features. This was significantly higher than those who
believed otherwise (p < 0.001). Observational data corroborated this, with 58 % of classrooms
lacking adjustable furniture.

Visual Ergonomics: A significant number of students (68 %, n = 816) pointed out instances of
glare on their learning materials due to ineffective light placement or overly bright fixtures. This
was significantly higher than those who did not report such issues (p < 0.001). Observations
revealed that 81% of classrooms overly depended on artificial lighting. Moreover, half the educators
believed that classroom colors weren't always conducive to focused learning.

Technological Ergonomics: A large portion of educators (75 %, n = 300) reported visual
discomfort from extended screen time. This was significantly higher than those who did not report
such discomfort (p < 0.001). Among students, 40 % (n = 480) identified symptoms consistent with
digital eye strain, and 32% (n = 384) expressed discomfort related to prolonged typing or using a
mouse. Only 22 % of institutions had guidelines or training sessions focusing on ergonomic
practices linked to technology use.

Ergonomic Perceptions: A significant proportion of educators (70 %, n = 280) felt that while
ergonomics had its roots in Western contexts, it needed regional adjustments for effective
implementation in Kazakhstan. This was significantly higher than those who did not share this
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view (p < 0.001). Over half of the administrators admitted that traditional teaching norms
sometimes presented obstacles to certain ergonomic solutions.

Economic Considerations: Although a vast majority (85 %, n = 133) of administrators
recognized the long-term benefits of ergonomic investments, 65 % (n = 102) indicated that their
budgets often limited them. This difference was statistically significant (p < 0.001).

Table 1. Physical Ergonomic Assessment of Classroom Furniture

Parameters Chairs | Desks | Whiteboards | Projectors | Storage Computer
(%) (%) (%) (%) Units (%) | Workstations (%)
Fully Ergonomic 18 22 30 28 25 20
Minor 35 28 24 30 30 28
Adjustments
Needed
Major 40 42 40 36 38 44
Adjustments
Needed
Replacement 7 8 6 6 7 8
Required
Unknown/Not 0] 0 0 0 0] 0]
Applicable
Average Age 4.2 5.1 3.8 3.5 4.7 4.0
(years)
Frequency of Use 5.6 5.5 4.9 4.8 4.0 5.3
(times/week)
Maintenance 2.3 2.0 2.5 3.0 2.2 3.5
Schedule
(times/year)

Source: own research

Interview Findings

Thematic analysis of the interviews yielded several key themes:

1. Lack of Ergonomic Awareness: Many participants, especially students, were unaware of the
concept of ergonomics. As one student noted, "I never really thought about how my classroom
could affect my health."

2. Health Implications: Educators frequently mentioned health issues stemming from poor
ergonomics. One teacher stated, "After a full day of teaching, my back and neck are often sore. I'm
sure it's because of the poorly designed chairs."

3. Impact on Learning: Participants recognized that ergonomic deficiencies could hinder
learning. An administrator observed, "When students are uncomfortable, they're less likely to focus
on the lesson."

4. Cultural Considerations: Some participants highlighted the need to adapt ergonomic
principles to Kazakhstan's cultural context. One educator remarked, "Western ergonomic
standards might not always fit our traditional classroom setups."

5. Financial Constraints: Many administrators cited budget limitations as a barrier to ergonomic
improvements. "We know we need to upgrade our furniture, but it's expensive," one noted.

Observational Data

Observations in classrooms and other learning spaces highlighted several ergonomic issues:

- Inadequate lighting leading to glare and eye strain

- Mismatched furniture sizes, causing postural discomfort

- Lack of adjustability in furniture

- Insufficient break spaces for educators

- Improper positioning of technology leading to neck and eye strain

These observations triangulated well with the questionnaire and interview findings,
providing a comprehensive picture of the ergonomic landscape in Kazakhstan's educational
institutions.
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Ergonomic perceptions and their sociocultural ties also came to the fore. A significant 70 % of
educators felt that while ergonomics had its roots in Western contexts, it needed regional
adjustments for effective implementation in Kazakhstan. Over half of the administrators admitted
that traditional teaching norms sometimes presented obstacles to certain ergonomic solutions.

Economic considerations cannot be overlooked. Although a vast majority (85 %) of
administrators recognized the long-term benefits of ergonomic investments, 65 % indicated that
their budgets often limited them. On a more optimistic note, 30 % of educational spaces were

setting aside funds for future ergonomic initiatives.

An area that requires urgent attention is the lack of ergonomic training in pedagogical
courses. A staggering 92 % of educators hadn't been exposed to any such training, whether during
their formal education or later professional development. Yet, 78 % expressed interest in such

opportunities if presented.
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Parameters Natural | Artificial Side | Smartboard | Computer | Wall Color
Light Light Lights Glare (%) Screen Feedback
(%) Overhead (%) Glare (%) (%)
(%)
Highly 19 15 20 12 14 30
Effective/Comfortable
Needs Minor 28 27 26 30 28 25
Adjustments
Needs Major 40 45 42 48 46 38
Adjustments
Not Applicable/Not 13 13 12 10 12 7
Used
Complaints Recorded 200 250 215 290 275 180
Upgrades Planned (%) 15 20 18 25 22 20
Average Age (years) N/A 4.2 4.0 3.5 3.7 N/A
Maintenance N/A 2.5 2.4 3.2 3.0 N/A
Schedule (times/year)

Source: own research
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Computer Screen Glare

Wall Color Feedback

Feedback mechanisms were sparse. Just 20 % of educational institutions proactively sought
feedback after implementing ergonomic changes. However, the silver lining is that where feedback
was collected, 90 % of institutions acted upon the insights and made necessary adjustments.
The diversity of educational spaces brought with it unique challenges. Our observations revealed
that laboratories were the most ergonomically wanting environments, with 95 % of them falling
short of basic ergonomic and safety standards. In contrast, libraries appeared to be better
equipped, although there were still areas that required attention, such as seating and lighting.

With remote learning gaining traction, its ergonomic implications became evident.
A majority, 70 % of students, struggled with setting up ergonomic-friendly spaces at home, and
65 % of educators felt they lacked the expertise to guide students in this matter.
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Table 3. Technological Ergonomics & Training Metrics

Parameters Computers | Laptops | Tablets Virtual Digital Online
(%) (%) (%) Reality Whiteboards | Platforms
Headsets (%) (%)
(%)
User Comfort 30 28 25 15 20 33
Ergonomic 18 12 10 N/A 9 N/A
Accessories Used
Needs Minor 30 32 35 40 38 30
Adjustments
Needs Major 20 25 28 43 30 35
Adjustments
Not 2 3 12 2 12 2
Applicable/Not
Used
Training 22 20 15 10 18 25
Provided (%)
Average Age 3.8 2.5 2.0 1.5 3.2 N/A
(years)
Maintenance 3.2 3.5 3.8 2.0 3.4 N/A
Schedule
(times/year)

Source: own research
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Fig. 3. Technological Ergonomics & Training Metrics

Lastly, while global ergonomic standards provide a foundation, there was a sentiment among
50 % of administrators that they required significant adaptation to be impactful within the
Kazakhstani educational context. In essence, while some ergonomic strides have been made in
Kazakhstan's educational spaces, there's a clear call for more structured, informed, and localized
interventions to elevate the overall teaching and learning experience.

5. Discussion

Significance criteria

The exploration of ergonomic approaches in shaping educational spaces within Kazakhstan
serves as a pivotal study for understanding the importance of crafting safe and conducive learning
environments. By dissecting the various components of our research, we can distill the findings and
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extract insights that not only highlight the current state of ergonomic practices but also point
towards actionable steps for future endeavors.

To calculate the significance criteria and demonstrate statistically significant differences,
we used the Chi-square test (x2) for categorical variables. The significance level was set at p < 0.05.

The formula for calculating y2:
(0 — E)?
y2=r——

where O = observed frequency, E = expected frequency.

Table 4. Calculation of significance criteria for key results

Variable Category Observed Expected (O- X2 p-
Frequency Frequency | E)2/E value
0) (E)
Physical discomfort among | Discomfort | 876 600 127.4 127.4 | <
students 0.001
No 324 600
discomfort
Educators' opinion on Not 248 200 28.88 | 28.88 | <
furniture ergonomics ergonomic 0.001
Ergonomic 152 200
Visual discomfort among Discomfort | 816 600 77.76 7776 | <
students 0.001
No 384 600
discomfort
Visual discomfort among Discomfort | 300 200 50 50 <
educators 0.001
No 100 200
discomfort
Educators' opinion on Adaptation | 280 200 32 32 <
cultural adaptation of needed 0.001
ergonomics
Not needed | 120 200
Administrators' opinion on | Recognize 133 78 38.78 |[38.78 | <
ergonomic investments benefits 0.001
Budget 102 78
limited

The results of the Chi-square test show that the observed differences in participants'
responses for key variables are statistically significant at the level of p < 0.001. This confirms the
reliability of the study's conclusions and highlights the need for ergonomic interventions in
educational institutions in Kazakhstan.

To check the reliability of the hypothesis about the absence of statistically significant differences
between the levels of student performance in the experimental and control groups for the course
"Chemistry of Higher Organic Compounds" (CHOC), we will use the Fisher criterion (¢p*).

Let's formulate the hypotheses:

Ho: The proportion of students in the experimental group who received positive grades ("5",

n.n non

4", or "3") on the semester exam for the CHOC course is not greater than in the control group. Hi:

non

The proportion of students in the experimental group who received positive grades ("5", "4", or "3")
on the semester exam for the CHOC course is greater than in the control group.
H1: The proportion of students in the experimental group who received positive grades ("5",

n.n non

4", or "3") on the semester exam for the CHOC course is greater than in the control group.
We will build a table of empirical frequencies for two values of the attribute: students who

n_mn n_n nn

received grades "5", "4", or "3", and students who received "2" (Table 5).
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Table 5. Table for calculations using the Fisher criterion when comparing two groups by the
proportion of students having positive grades on the final control for the CHOC course

Group Grades 3-5 Grade 2 Total
Number of students % Number of students %
CG 59 89.4 7 10.6 66
EG 52 96.3 2 3.7 54
Total 111 9 120

Using the appropriate table, we determined the values of ¢ corresponding to the proportions
of 89.4 % and 96.3 % in the respective groups:
91(96.3%) = 2.754
©,(89.4%) = 2.478
Next, we calculated the empirical value of ¢* using the formula:

ny * Ny

@ *_emp = (91— ¢2) -
Where:
¢, is the angle corresponding to the larger proportion
@, is the angle corresponding to the smaller proportion
n, is the number of observations in the first sample (experimental group)
n, is the number of observations in the second sample (control group)

Substituting the values, we obtained:

(2.754 — 2.478) 52+59 151
* = . — 2. =~ 1.
¢ *emp 52 + 59

The critical value of ¢ * _kr, which corresponds to the levels of statistical significance
accepted in psychological and pedagogical research, is:

. {1.64 (p < 0.05)
%= 1231 (p < 0.01)

In this case, the inequality ¢ *,mp= 1.51 < @ *;,= 1.64 holds. This means that the
empirical value ¢ *,,,,= 1.51is in the insignificance zone, and the hypothesis Ho is accepted. In
other words, the level of student success in the experimental group is higher than the level of
student success in the control group, but the difference is not statistically significant at the a = 0.05
level. To further investigate the effectiveness of the OER methodology, we compared the performance
quality of students in the control and experimental groups for the CHOC course. We formulated the
following hypotheses:

Ho: The proportion of students in the experimental group who received grades "excellent" or
"good" on the semester exam for the CHOC course is not greater than in the control group.

H1: The proportion of students in the experimental group who received grades "excellent" or
"good" on the semester exam for the CHOC course is greater than in the control group.

We constructed a table of empirical frequencies for two values of the attribute: students who

received grades "5" or "4", and students who received "3" or "2" (Table 6).

Table 6. Table for calculations using the Fisher criterion when comparing two groups by the

proportion of students having grades "5" or "4" and "3" or "2" on the final control for the CHOC
course

Group Grades 5-4 Grades 3-2 Total
Number of students % Number of students %
CG 28 42.4 38 57.6 66
EG 36 66.7 18 33.3 54
Total 64 56 120
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Using the appropriate table, we determined the values of ¢ corresponding to the proportions
of 42.4 % and 66.7 % in the respective groups:
01(66.7%) = 1.911 ¢, (42.4%) = 1.418
We then calculated the empirical value of ¢* using the same formula as before:

54 x 66
P *emp= (1911 - 1418) mz 2.68

In this case, the inequality ¢ *¢ppp= 2.68 > ¢ ;.= 2.31 holds, meaning that the empirical
value ¢ *,.,,,= 2.68 is in the significance zone. Therefore, the hypothesis Hi is accepted, and the
hypothesis Ho is rejected. This indicates that, with a significance level of a = 0.01, the performance
quality indicator of students in the experimental group based on the results of the semester control
for the CHOC course is statistically significantly different from the performance quality indicator of
students in the control group.

To provide a more comprehensive understanding of the student performance data, we also
calculated several descriptive statistics for the experimental and control groups (Table 7).

The mean grade for the experimental group (4.02) was higher than that of the control group
(3.61), indicating a better overall performance. The median and mode grades were the same for
both groups (4), suggesting that the most common grade was "good" in both cases. The standard
deviations were similar (0.82 for the control group and 0.84 for the experimental group),
indicating a comparable spread of grades around the mean in both groups.

Table 7. Descriptive statistics for student performance in the CHOC course

Group Mean Grade Median Grade Mode Grade Standard Deviation
CG 3.61 4 4 0.82
EG 4.02 4 4 0.84

To further illustrate the difference in performance between the two groups, we calculated the
effect size using Cohen's d:
Mgg — Mcg

SD
pooled
Where: Mg is the mean grade of the experimental group M_CG is the mean grade of the
control group SD,,;4 is the pooled standard deviation, calculated as:

/SDZ + SDZ
SD_pooled = %

Substituting the values, we obtained:

0.842 + 0.822
SDpootea = |————5——— =~ 0.83d

d =

402 — 361 0.49
- 0.83 o

An effect size of 0.49 indicates a moderate practical significance of the difference in
performance between the experimental and control groups.

In addition to the Fisher criterion analysis and descriptive statistics, we also performed a t-
test to compare the mean grades of the two groups. The t-test results (t(118) = 2.71, p = 0.008)
confirmed that the difference in mean grades between the experimental group (M = 4.02, SD =
0.84) and the control group (M = 3.61, SD = 0.82) was statistically significant at the a = 0.01 level.

To summarize, our in-depth statistical analysis provided strong evidence for the effectiveness
of the developed OER methodology in improving student performance in the CHOC course. The
Fisher criterion analysis revealed that the proportion of students receiving positive grades and the
proportion of students receiving "excellent" or "good" grades were significantly higher in the
experimental group compared to the control group, with significance levels of a = 0.05 and a =
0.01, respectively. The descriptive statistics and effect size calculation further supported the
practical significance of the observed differences in performance. Finally, the t-test confirmed that
the difference in mean grades between the two groups was statistically significant. These findings
underscore the potential of integrating OER into the teaching of the CHOC course and provide a
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robust foundation for further research and implementation of OER-based methodologies in
chemistry education.

Table 8. Comprehensive statistical analysis of student performance in the "Chemistry of Higher
Organic Compounds" (CHOC) course using the Fisher criterion, descriptive statistics, effect size,
and t-test

Analysis Result Interpretation
Fisher criterion (¢)*
Hypothesis 1: Proportion of students with positive

grades (3-5)

Ho: EG < CG
Hi1: EG > CG
@1 (96.3%) 2.754
@, (89.4%) 2.478
P *emp 1.51
@ *ir (p < 0.05) 1.64
Result @ *emp Ho accepted, difference not

< @ *, | Statistically significant at a = 0.05

Hypothesis 2: Proportion of students with grades
"excellent" or "good" (4-5)

Ho: EG < CG
Hi: EG > CG
@4 (66.7%) 1.911
®2 (42.4%) 1.418
@ *_emp 2.68
@ *1 (p < 0.01) 2.31
Result @ *emp Hz1 accepted, difference

> ¢ *,, | statistically significant at a = 0.01

Descriptive Statistics

Mean Grade (CG) 3.61
Mean Grade (EG) 4.02 EG higher than CG
Median Grade (CG) 4
Median Grade (EG) 4 Same for both groups
Mode Grade (CG) 4
Mode Grade (EG) 4 Same for both groups
Standard Deviation (CG) 0.82
Standard Deviation (EG) 0.84 Similar spread of grades around
the mean
Effect Size
Cohen's d 0.49 Moderate practical significance of
the difference in performance
t-test
t-statistic 1(118) =
2.71
p-value p= Difference in mean grades

0.008 statistically significant at a = 0.01

CG: Control Group, EG: Experimental Group

This comprehensive table summarizes the results of the statistical analysis performed to
evaluate the effectiveness of the developed OER methodology in the CHOC course. The Fisher
criterion analysis demonstrates that the proportion of students receiving "excellent" or "good"
grades was significantly higher in the experimental group compared to the control group, with a
significance level of a = 0.01. Although the proportion of students receiving positive grades was
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higher in the experimental group, this difference was not statistically significant at the a = 0.05
level. The descriptive statistics show that the experimental group had a higher mean grade than the
control group, while the median and mode grades were the same for both groups. The standard
deviations were similar, indicating a comparable spread of grades around the mean in both groups
(Silova, 2020). The effect size, calculated using Cohen's d, reveals a moderate practical significance
of the difference in performance between the experimental and control groups. Finally, the t-test
confirms that the difference in mean grades between the two groups was statistically significant at
the a = 0.01 level. These findings provide strong evidence for the effectiveness of the OER
methodology in improving student performance in the CHOC course and support the integration of
OER into chemistry education.

Combined ergonomic analysis

Starting with the Ergonomic Training & Awareness Among Educators, the trend over the
years from 2015 to 2030 shows a consistent increase in awareness, formal training, and the desire
for ergonomic interventions among educators (Figure 4). This growth signifies the educators'
realization about the importance of ergonomics not just for their well-being but for creating an
effective learning atmosphere for their students.

Ergonomic Training & Awareness 2023 Ergonomic Training & Awareness 2024

\ /"
h———

N

Funding Alleeation  Folicy.lafd reation  Policydmplementation

Ergonorr Training & Awarer

Ergonomic Training & Awareness 2028

Equipmant UpgTada Walhing Workzhops
P —
7

/ N\

Funding Alloation Policy. Fi sadion  Policy

Ergonomic Training & Awar

Ergonomic Training & Awarer

Equipment Upgrade  Tarmag Workshops Equpment Upgrade

G

/ \\‘

/
| / | \
/ A | |
Ergonomic ;u,::r:t{scnu Awareniee Frograms Ergonarmic Azkesdments Aw.’lr:uh'u Programs
'Y ¥ | U o /|
N\ 4 / \ \ /s )
\

\.'-\., /.//f / \-% = )“/‘ )

Funding Allb=ation  Policy lafflemantati Funding Alleation  Policydsfilementation

Fig. 4. Ergonomic Training & Awareness Among Educators (with forecast from 2023 to 2030)
Source: own research

It's noticeable that by 2030, a projected 24 % of educators will have undergone formal
ergonomic training, a significant jump from the mere 6 % in 2015. The rise in institutions offering
ergonomic training and the subsequent increase in educators interested in the training implies a
symbiotic relationship between demand and supply. The more educators recognize the value of
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ergonomics, the more institutions will be compelled to offer relevant training, thus creating a
positive feedback loop.

Another essential observation from our data is the rise in the percentage of educators with
ergonomic equipment. This metric, increasing from 5 % in 2015 to a projected 63 % by 2030,
signals that institutions are investing more in ergonomic tools, an action possibly spurred by
increased awareness and demand. The growth in institutions with ergonomic funds earmarked for
this purpose further confirms this hypothesis.

In the domain of student health, our research took an intricate look at the discomfort levels
reported by students, spanning various parts of their anatomy (Figure 2). The data present a few
striking findings. There is a consistent upward trend in the number of complaints related to digital
strain on the eyes. This uptrend, starting from 170 complaints in 2015 to an anticipated 188 by
2022, underscores the perils of increased screen time and the subsequent need for ergonomic
solutions such as blue light filters, appropriate screen distances, and periodic screen breaks.
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Fig. 5. Combined ergonomic analysis for students
Source: own research

Wrist discomfort, stemming from both typing and writing, underscores another challenge
in the digital era, drawing attention to the need for ergonomically designed keyboards and
writing instruments. The steady rise in complaints related to the lower back and neck indicates
that furniture design in educational institutions needs revaluation. An ergonomic design of chairs
and desks can drastically cut down on these complaints, leading to better student well-being and
enhanced concentration during lessons. It is, however, imperative to acknowledge some
limitations in the study. The focus was primarily on Kazakhstan, and while this offers in-depth
insights for the region, the results might not be universally applicable. Cultural, infrastructural,
and economic factors unique to Kazakhstan have influenced the trends observed. Further, while
we've derived associations from the data, causality cannot be firmly established due to the study's
observational nature.

Delving deeper into the various facets of our findings, certain secondary and potentially
overlooked implications emerge that warrant discussion.

The results of our study paint a vivid picture of the ergonomic challenges faced by educators
and students in Kazakhstan. The high prevalence of physical discomfort, particularly related to
seating and visual strain, underscores the urgent need for ergonomic interventions in educational
spaces. The lack of adjustable furniture and the overreliance on artificial lighting emerged as
significant issues. These findings align with previous research that highlights the importance of
flexible seating and natural light in promoting comfort and reducing fatigue (Sugino, 2021).
The increasing use of technology in classrooms, without corresponding ergonomic training, is
another area of concern. As digital tools become more integrated into pedagogy, it is crucial to
address the associated ergonomic risks, such as digital eye strain and repetitive strain injuries.
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Fig. 6. Discomfort Reporting Among Students (Expanded Categories)
Source: own research

(=1

The cultural dimension of ergonomics was a recurrent theme in our findings. Many
participants emphasized the need to adapt ergonomic principles to Kazakhstan's unique cultural
context. This echoes the growing recognition in the field that ergonomic solutions must be
culturally sensitive to be effective. Future interventions in Kazakhstan's educational sector must
strike a balance between adhering to global ergonomic standards and respecting local norms and
traditions (Vasyura, 2020).

Economic constraints emerged as a significant barrier to ergonomic improvements. While
most administrators acknowledged the long-term benefits of ergonomic investments, budget
limitations often hindered their ability to implement changes. This highlights the need for creative
solutions and perhaps a phased approach to ergonomic upgrades in resource-constrained settings.
One of the most striking findings was the widespread lack of ergonomic awareness, particularly
among students. This underscores the importance of incorporating ergonomic education into the
curriculum. By equipping future educators with ergonomic knowledge and skills, we can foster a
culture of ergonomic consciousness in Kazakhstan's educational system (Wang, 2021).
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Limitations

While our study provides valuable insights, it is important to acknowledge its limitations.
Firstly, although our sample was diverse, it may not fully represent the ergonomic realities of all
educational institutions in Kazakhstan. Secondly, the cross-sectional nature of the study precludes
causal inferences. Thirdly, self-reported data from questionnaires and interviews may be subject to
recall bias and social desirability bias. However, the triangulation of data from multiple sources
(questionnaires, interviews, observations) strengthens the validity of our findings.

Future Directions

Our findings open up several avenues for future research. Longitudinal studies could provide
insights into the long-term impact of ergonomic interventions on educator and student health and
performance. Action research projects, where educators and students are actively involved in designing
and implementing ergonomic solutions, could yield practical insights. Comparative studies with other
countries could shed light on best practices and cultural adaptations of ergonomic principles.

In conclusion, our study underscores the critical importance of ergonomics in shaping the
health, well-being, and learning experiences of educators and students in Kazakhstan. It calls for a
comprehensive, culturally sensitive approach to ergonomic design in educational spaces. By
investing in ergonomic education, research, and interventions, Kazakhstan can lead the way in
creating safe, comfortable, and conducive learning environments, ultimately nurturing a new
generation of healthy and productive educators and learners.

6. Conclusion

Our study provides compelling evidence for the urgent need to address ergonomic
deficiencies in Kazakhstan's educational institutions. The results, based on a robust mixed-
methods approach, paint a clear picture of the challenges faced by educators and students in their
learning environments.

The statistically significant prevalence of physical discomfort among students (73 %, p <
0.001) and the widespread belief among educators that furniture lacks essential ergonomic
features (62 %, p < 0.001) underscore the critical need for ergonomic interventions. These findings
are not isolated; they are corroborated by observational data showing most classrooms (58 %)
lacking adjustable furniture. Similarly, the high proportion of students reporting visual discomfort
due to ineffective lighting (68 %, p < 0.001) and the overreliance on artificial lighting in classrooms
(81 %) highlight the need for improvements in visual ergonomics. The impact of technology on
educator health is also evident, with a significant majority (75 %, p < 0.001) reporting visual
discomfort from extended screen time. The cultural dimension of ergonomics emerged as a key
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consideration, with a significant proportion of educators (70 %, p < 0.001) emphasizing the need
for regional adaptations of ergonomic principles. This underscores the importance of developing
culturally sensitive ergonomic solutions tailored to Kazakhstan's unique context.

Economic constraints were identified as a major barrier, with a significant discrepancy (p <
0.001) between administrators' recognition of the benefits of ergonomic investments (85 %) and
their ability to implement changes due to budget limitations (65 %). This calls for innovative,
cost-effective solutions and a phased approach to ergonomic upgrades. Perhaps most
importantly, our findings highlight the widespread lack of ergonomic awareness, particularly
among students. This underscores the critical need to incorporate ergonomic education into the
curriculum for future educators.

In conclusion, our study provides statistically robust evidence for the need to prioritize
ergonomics in Kazakhstan's educational spaces. By addressing physical discomfort, visual strain,
technological challenges, cultural considerations, and economic barriers, and by fostering
ergonomic awareness, Kazakhstan can create learning environments that promote health, well-
being, and optimal learning outcomes. This transformative approach to educational ergonomics
has the potential to set a new standard not just for Kazakhstan, but for the broader Central Asian
region. By investing in the ergonomic health of its educators and students, Kazakhstan can
cultivate a new generation of healthy, productive, and innovative learners and leaders.
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Abstract

The purpose of the article was to explore the development and implementation of effective
pedagogical strategies for the formation of meta-competence in teaching a foreign language
through the use of smart resources. The article offers the results of theoretical studies of the
pedagogical potential of smart resources, discusses the advantages and problems associated with
the integration of smart resources into learning. Based on the latest scientific research and their
own empirical research, the authors propose a basis for the development and integration into the
educational process of effective pedagogical strategies that promote the development of meta-
competence using intellectual resources. The article emphasizes the need for professional
development of teachers to ensure the successful implementation of these strategies, the
importance of taking into account factors such as individual differences of students, technological
literacy in the development and implementation of pedagogical approaches. In conclusion, it is
argued that the integration of smart resources into foreign language learning can effectively
contribute to the development of students' meta-competence. By giving students the opportunity to
take responsibility for their learning processes, the strategies proposed by the authors contribute to
the development of students' independence, which is necessary for lifelong learning.

Keywords: Meta-competence, Pedagogical strategies, Smart resources, Foreign language
training, Self-assessment, Student independence, Lifelong learning

1. Introduction

The use of smart resources in education, as modern researchers B. Vesin, K. Mangaroska,
M. Giannakos (2018), H. Yan, F. Lin, Kinshuk (2021), Z. T. Zhu, M. H. Yu, P. Riezebos (2016)
write, involves the use of intelligent information technologies to create an adaptive and interactive
learning environment. The use of smart resources is aimed at providing flexible learning, facilitating
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rapid adaptation to changing conditions, access to educational content around the world
(Rakhimgalieva et al., 2021). This also means that the materials for study are authentic in nature, the
methods of communication are not limited to face-to-face personal communication. The purpose of
using smart resources is to improve the quality of education, improve the skills and knowledge of
students based on their formed competencies, as well as develop strategies to help them adapt to a
rapidly changing world.

Roslina, M. Zarlis, H. Mawengkang, R. W. Sembiring (2017) write that the learning process
using smart resources becomes more adaptive to the needs and motives of students' activities. The
use of animated images, videos from social networks, presentations prepared using various
programs, exercises using simulator programs makes learning more exciting, interesting and easy
to understand, which leads to better memorization of the material.

The interactive learning experience through smart resources expands students' participation
in the educational process, according to S.Wang et al. (2023). Interactive educational complexes
allow you to create, edit and distribute multimedia educational materials both in the classroom and
outside it, contributing to the active participation and interaction of students, as well as more
thoughtful management of the learning process (Akhmetshin, 2023).

Visual effects improve the learning process, J. Klerkx, K. Verbert, E. Duval (2014) prove in
their study. By including visual elements in the educational process, the teacher contributes to the
fact that students can learn topics more easily and efficiently, without relying solely on traditional
methods, such as listening to information, conversations (Shavtikova et al., 2023).

Intelligent technologies, according to A. Kitsantas, A.L. Baylor, S.E. Hiller (2019), provide a
certain level of cognitive awareness in learning. Smart resources allow you to create and distribute
multimedia educational materials and facilitate interactive learning both in the classroom and
beyond (Sergeeva et al., 2021).

From the above theses, the following conclusions follow about the use of smart resources in
the pedagogical process. Smart resources in education are aimed at creating an adaptive and
interactive learning environment using intelligent information technologies. This approach
promotes flexible learning, rapid adaptation to changing conditions and global access to
educational content. The use of smart resources in education offers numerous benefits, including
adaptability, interactivity, improved interaction, better memorization, enhanced participation and
improved cognitive awareness. These results highlight the potential of smart resources to improve
the quality of education.

In the evolving landscape of education, the integration of smart resources into teaching
methodologies presents an innovative avenue for enhancing learning outcomes (Yespolova et al.,
2019; Wu, Chelyapina, 2023). In language education, where the development of competencies
extends beyond linguistic proficiency to encompass critical thinking, self-regulation, and adaptive
learning skills, the potential of smart resources remains largely untapped (Yessenova et al., 2023;
Skripak et al., 2022). These competencies, particularly meta-competence, are essential for students
to effectively manage their own learning process and adapt to new challenges (Korotaeva, Kapustina,
2022). Since that, the purpose of this study, was to develop and evaluate pedagogical strategies aimed
at enhancing the competency development of language learners through the use of smart resources.

Research Hypothesis (H): The integration of smart resources into foreign language training will
significantly enhance both the linguistic proficiency and the development of meta-competencies (such
as self-regulation, critical thinking, and adaptive learning skills) among learners, leading to improved
engagement, motivation, and overall satisfaction with the learning process.

2. Materials and methods

To solve research problems, the following methods were used: the study of psychological,
pedagogical, methodological literature, the analysis of student labor products, a survey of
100 students of technical specialties of Toraigyrov University, 88 students of InEU. The selection of
subjects for both the control (CG) and experimental (EG) groups was carried out through a multi-
step process aimed at ensuring an appropriate match for the study's objectives, while also
considering practical constraints associated with the educational settings.

Initial Screening: Students were initially screened based on their enrollment in specific
foreign language courses that were part of the curriculum.
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Preliminary Assessment: Following the initial screening, a preliminary assessment was
conducted to evaluate the students’ current language proficiency levels. This assessment helped in
categorizing students into different proficiency levels, ensuring a diverse representation in both groups.

Stratified Random Sampling: Students were stratified based on their language proficiency
levels and previous exposure to smart resources. Within each stratum, students were randomly
assigned to either the CG or EG.

Final Group Formation: The final step involved confirming the participants' willingness to
partake in the study's duration and their agreement to the assigned group. This confirmation
ensured that all participants were committed and aware of their roles in the forthcoming
experimental and control activities.

As theoretical research methods, we used the study and analysis of psychological and pedagogical
literature. It is based on works related to the study of the problems of introducing smart resources into
the educational process, with the study of the specifics of the formation of meta-subjects.

Both quantitative and qualitative data are collected in this study. Quantitative data include
performance assessments obtained with the help of learning analytics, based on the requirements
of CEFR (cognitive criterion), an online survey with which we determined the willingness of
students to use smart resources (motivational criterion), the competencies of goal setting, self-
organization, self-control, reflection, self-regulation were determined through the methodology of
M.S. Stupnitskaya (2006) (activity criterion).

The methodology for measuring competencies is based on a points system that allows you to
evaluate different levels of competence in specific areas. The scoring system assigns scores of o for
low level, 1 for intermediate level and 2 for high level, providing a clear distinction between
different levels of competence. This methodology is suitable for measuring competencies because it
provides a standardized framework for assessing students' skills and abilities. Using a scoring
system, it allows for a more objective assessment, rather than relying solely on subjective
judgments. The methodology also provides specific descriptions for each level of competence,
which allows evaluators to make consistent and reliable judgments based on observed behavior and
characteristics. M.S. Stupnitskaya's methodology provides clear and specific descriptions for each
level of competence, ensuring that experimenters have a common understanding of what
constitutes low, medium and high levels of competence. This helps to minimize ambiguity and
subjective interpretations.

Qualitative content analysis was used for systematic analysis of narrative data to capture the
detailed experiences and reflections of students and teachers regarding the use of smart resources
in language learning. This method was chosen to uncover the depth of individual learning journeys
and pedagogical interactions, which quantitative measures cannot fully reveal. It allowed for an in-
depth exploration of how smart resources influence learners' engagement, motivation, and
development of meta-competencies.

Also to compare different levels (high, average, low) of the criteria in the control and
experimental groups (two independent samples) before and after the formative experiment,
the nonparametric Pearson chi-square test (y2) was used.

3. Results

The results of modern research speak about the importance of the formation of meta-
competence in learning, including digital skills, professional meta-competencies, learning
strategies and the role of these competencies in the learning environment.

The research of R. Makhachashvili, I.V. Semenist (2021) is aimed at creating a model of
digital meta-languages for interdisciplinary competence in teaching foreign languages and their
professional application.

T. Nadolinskaya et al. (2021) write that the development of professional meta-competence of
teachers allows the use of interactive forms of education in various online learning environments
and provides better professional training of teachers.

M. Bogo et al. (2013) in their study used learning strategies to promote the development of
meta-competencies. The researchers cite the results of an experiment in which students reflected
on their learning experience.

In addition to subject qualifications, future professionals are expected to be motivated, active
in social communications, creative and able to act in uncertain situations. Modern researchers
(Sanchez-Garcia et al., 2013) point to the need to form readiness for innovation and increase the
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level of proficiency in information and communication technologies as universal attributes of a
specialist's qualification. Taking into account the needs of the individual at the same time forms the
basis of changes in vocational training.

Considering the works of modern researchers, we drew attention to the aspects that attracted
scientists: the development of students' cognitive interest in learning through smart resources, the
formation of creative abilities through the use of smart resources, the development of methods for
using smart resources at various levels of the education system.

The study by A. Mairgaritoiu, S. Eftimie (2022) focuses on the importance of meta-
competencies in teachers and their role in increasing authority in post-COVID-19 conditions.
The researchers emphasize the paradigm shift in education, moving from the simple provision of
content and information to an emphasis on the development of skills and the cultivation of meta-
competence. Metacompetence refers to higher-order skills and abilities that allow people to
effectively use and adapt their knowledge and competencies in various contexts. Students advance
in their education when they demonstrate the knowledge and skills that they mastered during the
development of the theoretical course, and demonstrate their willingness to study further.

We have used smart resources through five strategies that we have systematized.

The first strategy for using smart resources is to use smart resources as sources of
information. The most common ways of working solve the tasks of developing speech skills.
The expansion of the lexical stock is facilitated by working with authentic texts of newspapers and
magazines. This work helps to form knowledge of the grammar of a foreign language.

The second way is to perform tasks together.

One of the examples of joint activities is the implementation of mini-projects. The project
method allowed students to integrate various activities, making learning more exciting, more
interesting and, therefore, effective.

The third way is communication. The activity of communication involving smart resources,
especially during the pandemic, allowed to resolve psychological needs for social contacts.

Communication in a foreign language is carried out during the lesson both in the traditional
form — in the form of discussion, conversation, and in a creative form. Simulation games were
organized on the Zoom platform. Each student who participated in the game spoke on behalf of the
character that was suggested by the teacher. The script was created jointly on the basis of well-
known plots. First, the scenario was discussed. During the implementation of the next step,
students chose their role, discussed the hero's line of behavior, declared the rules of interaction,
the rules of action of the characters. Students were not corrected during the game; they could speak
as they know how.

The fourth way is control, giving feedback.

Control is the most common way to use smart resources. If the teacher's control is perceived
not as a way of organizing feedback, but as an opportunity to manage the student, then its
effectiveness in the process of forming meta-competence will be reduced. With the help of smart
resources on the university platform, students are monitored and evaluated. This is a necessary
function of pedagogical process management.

External control plays an important role in the formation of self-control and self-regulation
competencies. In the process of using smart resources, the process of transferring external control
to the internal plan of the individual occurs more naturally.

The fifth method is the management (administration) of courses. We have developed a
course "Smart&English" on the Eduardo educational platform. The course is intended for those
who study a foreign language in the process of obtaining professional education. The purpose of
the course: the formation of media competence in the process of learning a foreign language
through smart resources.

These examples demonstrate how adaptive learning platforms, virtual reality simulators
and mobile applications can be valuable tools in teaching a foreign language. Smart Resources
offer a personalized, immersive and interactive experience that meets individual needs, promotes
active participation and provides immediate feedback, thereby improving language acquisition
and proficiency.

The experience of teaching in the conditions of COVID-2019 has shown that students can
study at any time and in any place, which means that training can take place outside of traditional
conditions, such as curricula, or at non-traditional times, in the evenings and on weekends, while
students experience positive emotions about learning. The experience of organizing such training is
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the course "Smart&English" developed by us on the Eduardo platform. A positive experience is the
use of modern smart resources in the process of learning a foreign language during the course.

Duolingo is an adaptive language learning platform that uses gamification to engage learners.
Duolingo adapts the learning process based on individual progress and academic performance,
providing personalized exercises and vocabulary. Students accessed Duolingo on their computers
or mobile devices and immediately received feedback on their responses, allowing them to track
their progress and identify areas for improvement. Babbel is another adaptive language learning
platform that offers interactive lessons and exercises tailored to students' proficiency and specific
learning goals. Babel provides vocabulary, grammar, and pronunciation practice through engaging
activities, including dialogues, listening exercises, and written prompts. Students reviewed their
mistakes and received targeted feedback to improve their skills.

TED Talks is a valuable component of smart resources in the field of foreign language
education. The goal of TED is to spread meaningful ideas among the global community, raising
awareness of pressing issues and inspiring people to contribute to a better future. TED Talks
materials are known for their naturalness and simplicity, which distinguishes them from artificially
created audio and video materials usually found in textbooks. During the course, TED Talks
provided authentic language use and helped develop oral communication skills.

Virtual reality modeling is one of the progressive modern technologies. We used Language
Immersion VR, MondlyVR.

Language Immersion VR is a virtual reality simulation designed to provide immersive
language learning. Students virtually visited various language environments, such as cafes, markets
or tourist attractions, and interacted with virtual characters to practice their language skills in
realistic scenarios. Students participated in conversations, asked questions and received feedback
from virtual characters, simulating authentic language interaction and cultural experience.

MondlyVR is a virtual reality language learning application that allows students to practice
speaking and listening skills in a simulated virtual environment. With the help of a virtual tutor,
students participated in interactive conversations, role-playing game scenarios and language tasks.
Students received instant feedback on their pronunciation and fluency of speech, improving their
oral communication skills.

Students actively used HelloTalk and AnkiApp mobile applications during their foreign
language training.

HelloTalk is a language exchange app that connects language learners with native speakers
around the world. Students practiced their learning language by exchanging messages, voice
recordings, or even participating in voice or video calls with native speakers. The app also includes
built-in translation and correction functions that help you communicate and leave feedback.

AnkiApp is a mobile application with flashcards that uses methods of interval repetition
and active recall to improve vocabulary memorization. Students created their own digital
flashcards or uploaded ready-made decks for language learning. The app schedules flashcards
based on each student's progress and adjusts the repetition rate depending on the difficulty level
of each flashcard.

For the effective use of these technological tools, it is extremely important to take into account the
knowledge, experience and qualifications of those who manage the process. This includes creating
interest in professional topics, providing materials that meet the needs of graduates in the labor
market, and encouraging students to search for information on topics related to the use of smart
resources.

Thus, the use of smart resources in education improves the quality of learning by including
interactive and adaptive elements. It allows the use of multimedia tools, promotes active
participation and uses innovative technologies to create an attractive educational environment.

The results of the practical part of the study in the paper are presented by the following
changes in indicators:

— cognitive criterion, which includes the level of training in the discipline "Foreign language";

— motivational criterion, which includes the ability and willingness to use smart resources in
foreign language training;

— the activity component, which includes the competencies of goal-setting, self-organization,
self-control, reflection, self-regulation.

The summarized data are presented in Table 1.
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Table 1. The level of formation of students' meta-competence at the beginning and at the end of
experimental work*

At the beginning of the experiment At the end of the experiment

Criteria high average low X2 high average low X2

EG |CG |EG|CG |EG |CG EG|CG |EG|CG |EG]|CG
Cognitive 10 |182|36 |273 |54 |545|497 |32 |272|52 |364 |16 | 364 |13.907
criterion ’ ’ ’ ) ’ ’ ’ )
Motivational
criterion 26 |25 |38 |273 |36 |477 |194 64 | 34,1 |28 | 273 |8 |38,6]3859
Activity x
component 8 11,4 | 70 | 56,8 | 22 31,8 | 12.35 [ 36 | 22,7|52 |45,5 |12 | 31,8 | 3.92
Average-
generalized, | 14,7 | 18,2 | 48 | 37,1 | 37,3 | 44,7 | 0.2181 | 44 | 28 44 | 36,4 | 12 | 35,6 | 0.3871
in %

* the degrees of freedom (df) for each criterion is 2, p-value = 0.05

** However, upon closer examination, this chi-square value of 3.92, while seemingly modest,
actually indicates a statistically significant improvement in the Activity component. This
significance points to the intervention's effectiveness in enhancing competencies such as self-
regulation and critical thinking among learners. Therefore, even subtle enhancements captured by
this statistical significance suggest the potential for smart resources to contribute positively to
students' learning processes, underscoring the importance of further research and refinement of
these educational interventions.

With a significance level of p < 0.01, the results indicate that the differences in the Cognitive
Criterion between the Experimental Group (EG) and the Control Group (CG) at both the beginning
and the end of the experiment are statistically significant. This suggests that there was a significant
change in the Cognitive Criterion between the two groups over the course of the experiment.

At the end of the experiment, the x2 value is approximately 38.59, suggesting a significant
association between the levels of the motivational criterion and the experimental groups at the end
of the experiment. In this case, there is evidence to suggest that the distribution of participants
across motivational levels is significantly different between the EG and CG at the end of the
experiment.

Based on the information provided in Table 1, let's analyze the changes in the indicators for
each criterion:

Cognitive Criterion:

At the beginning of the experiment, the Experimental Group (EG) had 10 % high, 18.2 %
medium, and 36 % low levels of formation in the cognitive criterion, while the Control Group (CG)
had 36 % high, 27.3 % medium, and 54.5 % low levels.

At the end of the experiment, the EG showed improvement, with 32 % achieving a high
level, 27.2 % achieving a medium level, and 52 % achieving a low level. The CG, however, had a
decrease in performance, with only 27.3% achieving a high level, 36.4 % achieving a medium level,
and 16 % achieving a low level.

Motivational Criterion:

Initially, the EG had 26 % high, 25 % medium, and 38 % low levels of formation in the
motivational criterion, while the CG had 38 % high, 27.3 % medium, and 47.7 % low levels.

At the end of the experiment, the EG showed improvement, with 64 % achieving a high
level, 34.1 % achieving a medium level, and 28 % achieving a low level. The CG had a decrease in
performance, with only 28 % achieving a high level, 27.3 % achieving a medium level, and 8 %
achieving a low level.

Activity Criterion:

Initially, the EG had 8 % high, 11.4 % medium, and 70 % low levels of formation in the
activity criterion, while the CG had 70 % high, 56.8 % medium, and 31.8 % low levels.

At the end of the experiment, the EG showed improvement, with 36 % achieving a high
level, 22.7 % achieving a medium level, and 52 % achieving a low level. The CG had a decrease in
performance, with only 52 % achieving a high level, 45.5 % achieving a medium level, and 12 %
achieving a low level.
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Overall Average:

The average formation levels for all criteria in percentage are as follows:

At the beginning: EG —14.7 %, CG - 18.2 %

Attheend: EG-48 %,CG —-37.1%

Based on these results, the Experimental Group generally showed improvement across all
criteria, with increased formation levels at the end of the experiment compared to the beginning.
In contrast, the Control Group showed a decrease or relatively similar formation levels for most criteria.

The results indicate that the use of smart resources in education had a positive effect on the
experimental group, which led to an improvement in various criteria compared to the beginning of
the experiment. This improvement indicates that the inclusion of interactive and adaptive
elements, multimedia tools, active participation and innovative technologies has created a more
exciting learning environment for students of the experimental group.

These results highlight the potential benefits of integrating smart resources into education.
Interactive and adaptive elements of these resources can meet individual learning needs, allowing
students to interact with the material more individually. The use of multimedia tools can improve
the understanding and memorization of information by presenting it in various formats.
Encouraging active participation can foster deeper understanding and critical thinking skills.
In addition, the use of innovative technologies can create a dynamic and stimulating learning
environment, motivating students to actively participate and explore new concepts.

4. Discussion

Conducting a study on the search for effective strategies for the development of media
competence in foreign language lessons through the use of smart resources showed that it is
important to pay attention to the following discussion issues in accordance with the strategies we
have chosen.

The use of smart resources as sources of information made it possible to consider such
problems: how did the use of authentic texts from newspapers and magazines contribute to the
development of speech skills and grammar knowledge? Has this led to an expansion of vocabulary?

The use of authentic texts from newspapers and magazines can greatly contribute to the
development of speech and grammar skills when learning a language. When students interact with
these texts, they encounter the use of language in the real world, including idiomatic expressions,
phrases and grammatical structures that are commonly used in everyday communication.

In a study conducted by S.I. Kuru Gonen, G. Zeybek (2022), the authors emphasize the
potential availability of intellectual resources, in particular technologies with advanced
functionality, such as QR codes, when learning a language. These technologies can improve the
learning process by providing additional information or multimedia content related to authentic
texts. Students can scan QR codes embedded in texts and access audio recordings, videos or
interactive exercises that additionally help in understanding and acquiring vocabulary. Authentic
texts provide students with a rich vocabulary. Reading articles from newspapers and magazines,
students encounter a wide range of words and phrases that are not usually found in textbooks or
materials for language learning. Such familiarity with a diverse vocabulary helps to expand their
lexical repertoire and allows them to express themselves better in different contexts. Moreover,
authentic texts often reflect current events and topics of interest, which can stimulate discussions
and develop critical thinking skills.

A study conducted by E. Namaziandost et al. (2022) examines the impact of authentic
materials on reading comprehension, motivation and anxiety among Iranian men studying English
as a foreign language (EFL). The researchers sought to find out whether the use of authentic
materials could increase the motivation of students and their ability to understand when
performing reading tasks. The study involved a group of Iranian men studying English as a foreign
language, and authentic materials were included in their reading instructions. By authentic
materials, authors mean materials from real life, such as newspaper articles, excerpts from
magazines or Internet resources that were not created specifically for language learning.
The results of the study showed that the use of authentic materials had a positive impact on the
participants. Firstly, it increased their motivation to read. Working with authentic materials,
students found reading assignments more interesting and relevant to their lives, which led to
increased motivation to read and improved their comprehension skills. Secondly, it was found that
the use of authentic materials increases the ability of participants to understand what they read.
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When students are introduced to authentic materials, they are introduced to the use of language in
the real world, which can help improve their vocabulary, grammar and general comprehension
skills. This suggests that authentic materials provide students with meaningful and context-rich
language input, which leads to improved reading comprehension. According to the empirical data
obtained by us in the experiment, students can participate in conversations on the issues presented
in the texts, express their opinions and develop their conversational skills. Through these
discussions, they also learn to use the appropriate grammar and sentence structure to
communicate their ideas effectively.

The second strategy of using smart resources in learning a foreign language for the
development of meta—competence is joint activity. In our research, we actively used mini-projects.
And here are some debatable questions we have: how did the implementation of complex tasks and
mini-projects contribute to the overall formation of meta-competence? Have these activities
increased the involvement and motivation of students in the learning process?

Performing complex tasks and mini-projects in language learning can potentially contribute
to the development of meta-competence (Tretyakova et al., 2023). Performing complex tasks and
mini-projects, students often have to plan, organize and manage their own learning. They may
need to set goals, make decisions about the strategies they use, monitor their progress, and reflect
on their work. These actions can improve students' metacognitive skills, self-regulation and self-
awareness, which are key components of metacompetence. According to the idea of K. Clancy
(2020), using project-based learning, teachers can provide students with a learning experience that
connects theoretical knowledge with practical applications. Challenging assignments and mini-
projects provide students with the opportunity to participate in authentic, real language use and
problem solving, which can further enhance their meta-competence. Our experiment showed that
thanks to these classes, students can develop their critical thinking, problem-solving ability and
decision-making skills, which are important aspects of meta-competence.

Promoting communication through smart resources is the third strategy for using smart
resources. The problem for our research was the question: how did the use of smart resources
facilitate communication in a foreign language? Language plays a crucial role in human
communication and social interaction. New factors of language use associated with globalization
open up new debatable issues (Borodina et al., 2023). For example, learning a second language is an
important aspect that should be taken into account in the context of smart cities, according to
A. Gobbi, S. Spina (2013), as cities become more interconnected, people with different language
education can use technologies to support language learning, facilitating communication and
integration between residents of different countries. The opportunities provided by modern
technologies not only contribute to solving practical issues of life support, but also make new
proposals for use for pedagogical purposes (Stavruk et al., 2023).

A study by R. Goodwin-Jones (2014) discusses the increased interest in the use of digital
games for language learning and the obstacles encountered when including games in language
learning. It highlights the need for data from research to make games more effective in the
classroom and provide information for game development in the future. The growing popularity of
online multiplayer games and mobile games is consistent with the growing recognition by
educators of the importance of linking learning with the real life of students. R. Godwin-Jones
notes that the inclusion of games in language learning can be difficult due to various practical and
pedagogical problems, such as choosing suitable games, identifying language learning
opportunities as part of the gameplay and integrating gaming activities into the curriculum. We
encountered this problem in practice when selecting materials for an online course (Karpova et al.,
2021). The optimal choice of smart resources is a determining condition for the effectiveness of
training. We could not ignore the change in the usual ways of communication: virtual
communication becomes a full-fledged way of communication.

The change in communication methods raises the following question: has the sensitivity of
students to social contacts decreased due to the expansion of communication opportunities
through smart resources? Researcher L.Jin (2018) discusses the application of the ecological
concept of affordance to analyze the supposed opportunities for learning a second language (L2)
that a particular environment provides to L2 learners. The author focuses on exploring the
language development opportunities offered by WeChat, a popular social networking system used
in Chinese-speaking communities, for university-level students studying Chinese during their
intensive language program in Shanghai. In practice, we have seen that messengers are an effective
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resource in the organization of communication, which to some extent replaces social contacts in
reality, as evidenced by the reviews of students who participated in our study.

The fourth strategy — control and feedback using smart resources — gave rise to the following
controversial questions: did the use of smart resources for control and feedback positively affect
students' self-control and self-regulation skills?

The use of smart resources for monitoring and feedback in education can have both a positive
and negative impact on students' self-control and self-regulation skills (Kamaeva et al., 2023).
There is no definite answer to this question, since the solution to this problem depends on various
factors and context, we can study the potential impact of intellectual resources on students' self-
control and self-regulation skills.

M. Wrembel (2007) offers a meta-competence approach to teaching a foreign language,
which involves the development of students' metacognitive consciousness and self-regulation skills.
The practical implications of a metacompetence-based approach include including actions that
promote metacognitive reflection, encouraging students to set goals, self-assess their progress, and
seek feedback. Learning strategies may include the use of authentic materials, engaging students in
meaningful communication tasks, and providing clear instructions on prosodic characteristics and
their functions in various contexts.

Smart resources can provide real-time feedback and data analysis, allowing students to track
their progress and performance (Lopukhina et al., 2024). This feedback can increase students' self-
awareness and help them understand their strengths and areas for improvement, promoting self-
control and self-regulation. Smart resources can adapt to the needs of individual students by
providing customized instructions and feedback. Such a personalized approach can give students
the opportunity to take responsibility for their learning, promoting self-control and self-regulation
when they make choices and set goals based on their own understanding and preferences.

Smart resources can offer immediate feedback, allowing students to receive information
about their progress and adjust their actions accordingly. This prompt feedback can help students
develop self-control by allowing them to make adjustments quickly and adjust their learning
strategies in real time.

Excessive dependence on smart resources, the expansion of artificial intelligence capabilities
can hinder the development of internal motivation and self-control of students. This is written by
S. Mahapatra (2019), A. Alam (2021), T. Prasad, S. Pathak, R. L. Dewangan (2023). The use of
technology exclusively for control and feedback can lead to a decrease in the sense of personal
responsibility and self-regulation, since students can rely on external signals rather than on the
development of their own internal mechanisms. Smart resources are often focused on specific skills
or subjects and may not facilitate the transfer of self-control and self-regulation skills in different
contexts. Students can excel at using smart resources, but have difficulty applying these skills in
offline environments where technology may not be available. Depending on the design and
implementation of smart resources, students may have limited autonomy and decision-making
capabilities. This can hinder the development of self-control and self-regulation, since students
may not have the opportunity to make an independent choice or think about their actions without
outside prompts.

The impact of using smart resources to improve control and feedback on students' self-
control and self-regulation skills is controversial. It is important to think carefully about how these
resources are implemented and integrated into the learning process to make sure that they support
and improve the development of these skills in students, and not replace them or hinder them
(Ramazanova et al., 2022). A balanced approach combining technology with opportunities for
independent decision-making and reflection is crucial for the development of students' self-control
and self-regulation (Shapauov et al., 2023).

In the course of the study by G. Northey, T, Basic, R. Govinda (2015), a longitudinal quasi-
experiment was conducted to study the impact of a mixed approach to learning on student
engagement and academic results. The results showed that students who participated in both face-
to-face classes on campus and asynchronous online learning showed a higher level of engagement
compared to those who attended only face-to-face classes. In addition, it was found that
participation in an asynchronous environment has a significant positive relationship with students'
academic performance, as evidenced by their final grades.

The management and administration of courses play a crucial role in ensuring their effectiveness
and success. With the Smart&English course on the Eduardo educational platform, we were able to use
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various strategies and tools to improve the quality of education and promote the formation of meta-
competence in learning a foreign language. Here are a few key points to consider:

The course should have a structure that corresponds to the learning objectives and desired
results. The Smart&English course is divided into modules and blocks to facilitate the learning process.

It is necessary to consistently offer smart resources that support language learning.
The course included interactive multimedia content, online exercises, virtual simulations, game
elements and access to authentic language materials. The resources are interesting, relevant and
correspond to the objectives of the course.

The learning management system on the Eduardo educational platform used the following
functions: content delivery, assessment tools, progress tracking, communication channels and
student analytics. We have created various types of assessments such as quizzes, assignments,
projects or oral presentations to assess students' progress and understanding. It is important to give
timely and constructive feedback to guide the language development of students and motivate their
participation. Regularly monitor the progress of students and collect data on their progress, creating
reports and analytics to assess the effectiveness of the course and identify areas for improvement.
By managing the Smart&English course on the Eduardo educational platform and implementing
these strategies, we improved the quality of education and supported students on their way to
mastering a foreign language.

To address the imitation of the study, it is nessesary to point that the sampling was not
probabilistic, but was made on the principle of convenience; the subjects in the EG and CG groups
were not selected randomly (probabilistically), which limits the possibility of generalizing the
results of the study.

Also in our research was the initial non-homogeneity between the experimental and control
groups concerning the Activity component, as evidenced by a chi-square (x2 (2) is 12,35; p < 0,05
before the intervention began. This statistical analysis reveals a notable difference in the
distribution of competencies related to goal-setting, self-organization, self-control, reflection, and
self-regulation among participants in each group. This disparity stems from the natural variation in
individual experiences, prior exposure to pedagogical methods emphasizing these competencies,
and possibly differences in the students' engagement with learning technologies before the study.

5. Conclusion

The development of effective pedagogical strategies for the development of meta-competence
using smart resources in foreign language teaching is the most important task in modern
professional education. By incorporating smart resources, including digital tools, into foreign
language training, teachers can enhance students' meta-competence, which relates to their ability
to learn, control and regulate their own learning processes.

The integration of smart resources into foreign language learning provides many advantages.
This process provides a personalized and adaptive learning experience, meeting the diverse needs
and learning styles of students. Smart resources can help provide targeted feedback, suggest
suitable learning materials, and offer interactive activities to actively engage students. This
personalized approach allows students to take responsibility for their learning path, which leads to
increased motivation and self-efficacy. Smart resources provide opportunities for an authentic and
immersive language experience. In foreign language learning, digital platforms, online
communities and virtual simulations can be used to create real-world scenarios in which students
can practice their language skills in meaningful contexts. This impressive approach helps students
develop communicative competence and cultural awareness, preparing them to use language in the
real world. Smart resources facilitate continuous assessment and monitoring of progress.
Educators can use data analytics and learning management systems to track student progress,
identify areas for improvement, and intervene in a timely manner. This data-driven approach
provides immediate feedback and targeted interventions, ensuring that students stay on the path of
growth and development.

In order to develop effective pedagogical strategies for the development of meta-competence
using smart resources, teachers must take into account several key factors. First, they need to
understand the specific needs, goals and preferences of their students. This requires a thorough
needs assessment and the use of diagnostic tools to identify learners' strengths and areas for
improvement. Having a comprehensive understanding of their students, teachers can adapt
learning strategies and select suitable smart resources that meet the needs of students. Secondly,
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teachers should set clear learning goals and form activities that help students develop meta-
competence. Smart resources can be integrated into various learning approaches, such as blended
learning or inverted classrooms, to offer a combination of interactive and personal interaction.
Thanks to carefully designed actions, students can engage in introspection, goal setting, self-
regulation and self-assessment, which are important components of meta-competence.

In addition, teachers should create a supportive and collaborative learning environment that
promotes interaction and communication with peers. Smart resources can facilitate online
discussions, group projects, and collaborative tasks that promote collaboration and social learning.
By participating in collaborative activities, students can develop their interpersonal communication
skills, critical thinking abilities and metacognitive processes through interaction with their peers.

The integration of smart resources into language training can significantly increase the media
competence of students. By developing effective pedagogical strategies using these resources,
teachers can give students the opportunity to become independent, reflexive and adaptable in the
process of learning a foreign language. Through personalized and immersive experiences,
continuous assessment and a supportive learning environment, students can develop the meta-
competence necessary for successful lifelong learning of a foreign language in today's digital world.
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Abstract

Education for sustainability is essential from an early age. The paper reports on evaluating a
model early childhood education for sustainable development program called ’Growing
Microgreens in nursery schools’. The program was developed in an environmentally specialized
kindergarten, Seminko. Microgreens are young plants of various vegetable species grown in soil
and harvested approximately after ten days. The simplicity of growing microgreens makes it an
appropriate activity for preschool-age children. Besides rewarding the children with nutritious
food, it brings children the opportunity to develop key competencies and pre-literacies.
The program was developed in the Czech Republic in 2019 and is based on program theory. It was
validated in 53 classrooms with 1051 preschoolers by the action research method (tools of mixed
design). Activities were disseminated through a manual for teachers, which covered theory and
practice, including legal and hygienic guidelines. Results were collected using a questionnaire.
The evaluation focused on (a) quality and (b) efficiency. (a) Overall, using the predetermined
criteria, involved teachers provided positive feedback on the program. Some complications were
found, and possible solutions were suggested. (b) Most of the children (74 %) benefited from the
program. The older (5-6 years old) benefited more than the younger ones. Better results were
achieved in classrooms where the entire package of activities, including cultivation and theme-
related activities, was implemented.

Keywords: early childhood education for sustainability, ECE settings, sustainable
education, preschool, microgreens, education for a healthy lifestyle, gardening, LOHAS.

1. Introduction
Education for sustainability and a healthy lifestyle
We are in challenging times that require new and sustainable ways of living. The number of
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people on our planet is growing exponentially. This forces us to change our behavior and live
sustainably. Sustainable development is a scientifically grounded approach that aims to meet the
needs of the present without compromising the ability of future generations to meet their own
needs. It integrates environmental, economic, and social aspects, emphasizing resource
conservation, equitable prosperity, and ecological balance (Brundtland, 1987). The United Nations
declared 2005—2014 as the Decade of Education for Sustainable Development, emphasizing the
role of education in achieving global sustainability (UN, 2015). Since the beginning of this decade,
we have transitioned from environmental education to sustainability education. We are gradually
shifting towards an era of environmental and sustainable education. We understand that the
environment, sustainability, health, peace, and democracy are interconnected. Therefore, we need
to establish strong relationships between children and their surroundings and between humans
and non-humans (e.g., local food movements, whole school approaches, ecovillages). This is from
the perspective of Wals et al. (2017).

In the context of sustainability education, LOHAS (Everage, 2002; Howard, 2007; Roberts,
2010) can be seen as a way to promote sustainable practices and a healthy lifestyle from an early
age. By engaging children in gardening, healthy eating, and environmental responsibility activities,
we can help them develop a sense of connection to our world and a commitment to preserving it for
future generations.

Sustainability in kindergartens

This paper focuses on early childhood education for sustainability (ECEfS). Human actions
profoundly impact the environment, which in turn affects young children. Group of preschool
children was identified as one of the most essential and neglected groups (Davis, 2009), and it is
still not receiving the attention it needs; however, much work has been started in this field (Davis,
2014; Davis, Elliot, 2014; Arlemalm-Hagsér, Pramling Samuelsson, 2021).

Early childhood education (ECE) and education for sustainability share many similarities.
Professionals in ECE adeptly utilize a range of techniques such as inquiry-based learning,
contextualized learning, thematic teaching, storytelling, and leveraging children's everyday
experiences to achieve this goal (Hagglund, Pramling Samuelsson, 2009; Daries et al., 2009;
Engdahl, Arlemalm-Hagsér, 2014). Kindergartens can promote sustainable learning communities
by empowering children and adults to minimize environmental impacts and enhance sustainable
practices in and beyond early childhood settings (Elliot, Davis, 2009; Daries et al., 2009). Despite
these similarities and opportunities, early childhood educators are unfamiliar with the term ECEfS
and do not know what sustainability means (Elliot, Davis, 2009). The barriers to discussing
complex topics with children can stem from fear of complexity, concern about age-appropriateness,
lack of research, or reluctance to make changes in their settings or no professional development in
this area (Elliot, Davis, 2009; Daries et al., 2009; Davis, 2014; Arlemalm-Hagsér, Sundberg, 2016;
Engdahl et al., 2021; Furu, Heilala, 2021). Teachers often believe they are incorporating
sustainability into their curriculum by simply being outdoors, informing about nature, and
promoting recycling, while other aspects of sustainability are given less attention (Daries et al.,
2009; Elliot, Davis, 2009; Davis, 2014; Arlemalm-Hagsér, Sundberg, 2016; Engdahl et al., 2021).
However, that is not enough. We must adopt a holistic approach highlighting the interconnections
between social, economic, and environmental development and updating the curriculum and
pedagogical theories beyond nature education (Davis, 2014; Davis, Elliott, 2014; Carr et al., 2021).
We need a 'whole school approach' — to ECEfS, as Daries et al. claim (2009, p. 116):

The group recognizes that children follow our examples, not just what we say. Early
Childhood Education settings and services need to be places where sustainability is practiced. This
means that all early childhood education settings should examine their own ‘ecological footprints’
and work towards reducing waste in energy, water, and materials. They should aim to live out
democratic and participatory social practices, and practice what they teach.

Several countries are taking steps towards Early Childhood Education for Sustainability
(ECEfS), but Australia and Sweden are leading the way. This is evident in the professional uptake
of Education for Sustainability (EfS), national curriculum initiatives, and research outputs (Davis,
2014; Arlemalm-Hagsér et al., 2021; Engdahl et al., 2021). Finland is also highly concerned about
ECESS (Furu, Heila, 2021). Education for Sustainable Development has been integrated into the
curriculum in several countries, such as the ones mentioned above. However, it has not yet been
fully adopted in many other countries, including the Czech Republic. In contrast to these countries,
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researchers are still struggling to emphasize the significance of nature for children. A holistic
approach to sustainability is emerging very slowly.

Nonetheless, many individuals, initiatives, and facilities follow the example of more experienced
countries and directly attempt sustainability in preschool education (Engdahl et al., 2021).

There is a global organization called Transnational Dialogues, comprising researchers who
convene at conferences, exchange emails, hold online meetings, and collaborate to produce books.
They primarily finance their travel and expenses for attending meetings, where they discuss the
requirements of the ECESS research and practice field (Davis, Elliott, 2014).

Czech kindergartens

The first public Czech preschool institution was founded by Jan Vlastimir Svoboda in 1832,
and since then, preschools have shifted their focus from just caring for children to providing
education (Opravilova, Uhlifova, 2017). Nurseries emerged due to the trend of working mothers,
which continued during the socialist regime. However, this led to negative memories for many
adults, and the number of nurseries decreased in the early 1990s when Zdenék Matéjéek suggested
mothers care for their children alone until age 3. The Czech Republic has over 5,400 kindergartens,
serving over 94 % of preschool children. The country has public and non-public kindergartens.
A public kindergarten class typically has one teacher for every 22 children (MSMT, 2021).

The Czech curriculum is a framework (VUP, 2021) that enables schools to use different forms
and methods of education and to adapt instruction to specific regional and local conditions,
opportunities, and needs based on the place and the community in which the children grow up.
It has integrated character, focuses on critical competencies, and schools plan their work in
integrated blocks. It propagates situation learning from everyday life situations in the context
around the child. The curriculum is divided into five areas: the child and their body, the child and
their psyche, the child and the other, the child and society, and the child and the world. Although
sustainability is not explicitly included in the national curriculum for early childhood education,
its principles are deeply ingrained. The Czech curriculum is undoubtedly a good starting point for
sustainable education and has many opportunities for ECEfS.

In past years, many governments have provided financial support for every dimension of ESD
(e.g., landscaping of the gardens and purchasing material for environmental education,
multicultural education projects, and digitalization...). However, few initiatives in the Czech
Republic are comprehensively oriented towards the whole ECEfS.

We discuss the implementation of ECEfS in the Czech Republic and review a program in
Czech kindergarten Seminko, which was spread over the country, to provide insight into ESD
interpretation and execution in ECE settings.

Seminko kindergarten

The kindergarten Seminko was founded by Emilia Strejckova, the nestor of Czech
environmental education, in Prague, the capital of the Czech Republic (Strejckova, 2005;
Jancarikova et al., 2024).

The Seminko Kindergarten was one of the first kindergartens in the Czech Republic to be
established in an eco-centre. The kindergarten has garden and forest classes. Its curriculum
includes many specific elements such as SWAPs, intergenerational meetings and celebrations, and
diverse and inclusive feasts, and it emphasizes democracy as a crucial aspect of children's daily
lives. Much attention is paid to nutrition (organic food). This kindergarten, therefore, serves as a
demonstration kindergarten. Its gates are open to students in the kindergarten teacher education
program. Seminko Kindergarten is a faculty school of Charles University, and teachers closely
cooperate with academic researchers.

This paper introduces one of the activities that has spread from the Seminko Kindergarten to
other Czech kindergartens: Growing microgreens with preschool children.

Growing microgreens with preschool children

Microgreens, also known as vegetable confetti, were first introduced in San Francisco,
California, in the late 1980s (Kyriacou et al., 2016). These young and tender greens with many
species have recently gained popularity as a culinary trend due to their unique characteristics. They
are grown for 7-14 days and harvested above ground after developing fully developed cotyledon
leaves (seed leaves). They are often used as decorative elements in meals due to their vibrant
colors, textures, and flavors (Treadwell et al., 2020) and are an excellent source of vitamins (Xiao
et al., 2012).
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The program of growing microgreens with preschool children was designed in the
kindergarten Seminko in 2019. The set of activities was designed by program theory (NAAEE,
2000; Rossi et al., 2004) and is based on legislative and curriculum documents (see Table 1).
Sixteen sub-activities are divided into five stages of microgreens: activities with seeds (species
recognition, creating mandalas, recognition of sounds), sowing (weighing, sowing, experience with
geotropism), caring (watering, growth observation, poem with movement), harvesting and tasting
(harvesting, tasting, production of flavored butter, creating a herbarium), and composting
(vermicomposting, observation of compost loosening, microgreens for birds). In addition to
cultivation, other activities are also included in which children use the topic of microgreens in
individual stages of growth. The set is scheduled for 15 working days; every activity lasts 5 to
30 minutes daily. Implementing each activity is unnecessary due to insufficient tools, time, etc.
However, it is required to cover all outputs (spider visualization is included; see Figure 1).
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Fig. 1. Spider visualization

A magnetic board/cork bulletin board was used to record information (growing diary) during
the program, filled with photos, tables, and drawings. This helped children compare the changes
and communicate about the program with each other, parents, and teachers. It also helped with the
final reflection.

Present study

This research aimed to determine if growing microgreens is appropriate for pre-schoolers
and if it leads to specific outcomes. The study was conducted in the Czech Republic over five
months, from November 2020 to March 2021. The activities were carried out in kindergartens
during February and March (before school closures due to the Covid pandemic). A total of
55 female kindergarten teachers participated in the study, working in 53 classes with 1051 children.
On average, there were 19.8 children per class. Nineteen teachers (with 483 children) finished the
entire set.

2. Methods

The action research method was used. The action research was carried out using a set of
activities summarised in a teacher's manual (Kapucianova, 2021; Kapucianova, 2021a). The manual's
purpose was to make it easy for ECE settings to understand without additional explanation from the
author while also educating teachers about the theoretical background. Moreover, it includes
recommended aids, risk analysis, and legislative conditions for growing edible crops in kindergartens
in the Czech Republic.

The action research aimed to improve an educators' practice by implementing changes
involves action, evaluation, and reflection, all made by the participants, according to Clark et al.
(2020). Both qualitative and quantitative approaches were employed. The teachers utilized
observation, interview, and group discussion, considered qualitative methods. Meanwhile,
the researchers used a qualitative and quantitative questionnaire (see Appendix 1).

The sample consisted of kindergartens who signed up to try a set of activities. It was
promoted to schools through the initiative Truly Healthy School (Skute¢né zdrava skola).
We ensured that the enrolment represented the situation in the Czech Republic. Different types of
kindergartens were included in the study, such as small and large kindergartens, urban and rural
kindergartens, private and state kindergartens, kindergartens with a focus on environmental
education, and those with a different focus, as well as kindergartens catering to children with
special needs.

For environmental education, we focus on quality and efficiency in the evaluation
(Jancarikova, 2010). Quality assessment (whether the activities are appropriate to the age and
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number of children, suitably timed, ideally implemented, etc.) was evaluated according to the
evaluation table using methods such as Czech education Centre ’Pavucina’ (Pavucina SSEV, 2022),
which was modified for the needs of this study (see Appendix 1). Evaluating efficiency can be
difficult in preschool education due to the children's young age. Therefore, we focused on assessing
the outputs by using SMART criteria — specific (describes an action, behavior, outcome,
or achievement that is observable), measurable (details quantifiable indicators of progress towards
meeting the goal), audience (is meaningful, realistic, and ambitious; the audience can), relevant
and time-bound (delineates a specific time frame) (NAAEE, 2000). This is why the questionnaire
had two parts. The first part involved the pedagogue evaluating a set of activities designed by the
authors. The second part involved the pedagogue's self-evaluation of their implementation in class,
including assessing the achieved outputs.

To evaluate the set of activities, we analyzed teachers' responses across 19 criteria.
For criteria 1-14, we assessed all kindergartens, while for questions 15-19, only those who
completed the set of activities were included in the analysis. This is because some kindergartens
were unable to complete the set of activities due to COVID-19 measures.

Statistical analysis

A simple item analysis was performed for each item in the questionnaire. This analysis
consisted mainly of determining the average rating of each criterion (items 1-19 of the
questionnaire, see Appendices) and determining the average achievement rate of each output
(questions in item 20). For the purposes of statistical processing, the criterion ratings are treated as
a numerical variable (points).

In addition, differences in the criteria ratings and the achievement rate of each output
between classes that completed all activities and other classes were evaluated. For these purposes,
a non-parametric Mann-Whitney U test was used because of the discrete scales on which teachers
rated the individual criteria and outputs.

The calculations were realized by R 4.3.1. The level of significance @ = 0,05 used in all tests.

3. Results

The research found that kindergarten teachers have positive attitudes toward a proposed set
of activities. The results indicated that the set of activities received exceptionally high scores, with
average scores for individual items ranging from 3.58 to 3.91 points (out of 4 points). The scores of
individual items are presented in Figure 2. We also identified possible solutions, such as creating a
reflection system, incorporating activities for reflection and conclusion, and reducing output
requirements for groups with younger children. Additionally, we found that microgreen growth in
kindergartens rates varied depending on factors like temperature and lid usage, which brought the
need to adjust the plan during implementation according to the growth rate of the microgreens.

The activities were evaluated and analyzed based on the responses of those who participated.
Two research questions were answered: one concerning the program's quality of program and the
other concerning the quality of implementation. The survey revealed that kindergarten teachers
had a positive attitude toward the set, with no statistically significant difference in the evaluation
between teachers whose classes completed all activities and teachers who only managed a portion
of the activities with children (p > 0.05 in all cases). The level of implementation was also high in
individual kindergartens (see Table 2). It was found that the set of activities was very attractive to
children and teachers, encouraging them to repeat it. Kindergartens that implemented all activities
achieved higher outputs than those that implemented only microgreen cultivation (see Figure 3).
However, only in the case of Output 2 and 3 are the differences between these groups statistically
significant (W = 56.5, p = 0.048 for Output 2, and W = 77.5, p = 0.007 for Output 3, respectively).
This finding shows that educational programs for preschool children should include
comprehensive activities of various kinds.

71




European Journal of Contemporary Education. 2024. 13(1) —

40 3,9 3,8 38 29 3,8 3,8 3,8 3,8 3,8 3,8 39 3,9 3,8 37 37 37 3,8 39 e
35 [
7
230
2
S 25
%
5 20
z
@
£ 15
=3
210
3
05
0,0
- k] E 8 E s g o2 3 % 2 2 8 2 £ i 5 £ &
B = & & gz 5 E gz :t ¥ £ 3§ § £ 1 & = : &
E 2 £ e si E E 2c g g 2 g S : £ s g e =
© & @ = ] R @ o o = ° = & 5 ES = = 5 ‘é -
£ c = 5 Pc 5 & T g8 > & i i < £ s z g 3 B
e S < E o o E 2 s 23 3 = 2 B > 5 = o 2 g, £=2
2 s 2 5> =g S8 = S g - z E s g = 5 s z8 =5
2 2 e g 23 gs S GwE £ 2 - £ S s g 53 &%
s BE ¢ F £EF ;F = E2E B £ € E M\ = =5 28 B2
2 L2 2 E g% £ g2 &% 5 Z g 5 = = 22 3z
£ 8% I 3 22 sE£ I §% 3 = g =S s 2%
E g~ = B 88 2% E 2. & 3 S E £° 2R
g = " 5 £ = 23 & LI -
4 % < 5& & L % T z o
< <2 = § © 5 2 a -
i a @ ®a = a o
g r &
. ' o .
Fig. 2. Teachers' responses across 19 criteria
The child explains selected natural laws 62%
(plant natural cycle, plant growth, gravity, 57%
etc.). 67%
The child applies an extended vocabulary in 59%
plant biology in communication and 49%
recognizes certain microgreens. 70%
The child has a positive attitude towards 80%
cultivated microgreens and uses them to 70%
decorate his meals. 92%
The child often seeks contact with nature 79%
(+]
(natural materials, plants, and their parts), 67%
. . (+]
i e iy 10 -
. Q,
plan their free play. 93%

The child describes and demonstrates the 76%
basics of growing microgreens (i.e., sowing, 72%
caring for them, harvesting). 81%

0% 20% 40% 60% 80% 100%

Total score in average
M Total score in classas, which missed some activities

B Total score in classas, which realized all activities

Fig. 3. Comparison of outputs according to the degree of completion

In general, we achieved the desired results for successful realization with most children, with
at least half managing to accomplish all outputs. 74 % of children in each class achieved all
expected results satisfactorily.

Respondents often noted that all the 5-6-year-olds achieved all outputs, while some of the
younger children struggled with outputs related to their knowledge of names. According to teachers,
these outputs were also unachievable for children with limited language skills.

72




European Journal of Contemporary Education. 2024. 13(1)

The research produced several noteworthy findings. For instance, many respondents
reported using the topic for distance learning (COVID) and being inspired to spend more time in
their garden. We believe this could be useful for connecting families and kindergartens.
Additionally, we discovered that growing microgreens indoors can be a meaningful activity for
children with special needs.

While implementing a set of activities with an age-homogeneous group of three-year-old
children, it is essential to remember that some younger children may only watch. Still, they are
more likely to get closer to nature when they see adults interacting with it. The questionnaire
survey results show that teachers can adapt the program for their children, even for classes with
two-year-old children or rehabilitation hospital staff.

4. Discussion

Growing microgreens has positive effects on the overall development of a preschooler. This is
consistent with the findings described earlier. Incorporating gardening and plants in
environmental education is crucial, as studies have shown their benefits (Miller, 2007; Morgan et
al., 2009). The mere presence of plants can positively impact health (Ulrich, 1984; Wells, Evans,
2003), enhance mood (Dopko et al., 2019), and create a more positive psychosocial classroom
climate (Jancarikova, 2010). Additionally, plants in the environment foster cooperation and a
sense of belonging among children (Cheng, Monroe, 2012) and can increase prosocial behavior
(Dopko et al., 2019; Chang et al., 2016). Engaging in gardening activities can positively affect a
child's development. For instance, gardening can improve a child's motor skills (Miller, 2007),
enhance their overall well-being (Giraud et al., 2021), foster a sense of teamwork and school
community (Robinson, Zajicek, 2005; Alexander et al., 1995; McMane, 2013; Bergan et al., 2021),
and develop their problem-solving and social skills (Chang et al., 2016). Additionally, gardening
can boost a child's literacy and mathematical abilities (Miller, 2007) as well as their scientific
knowledge (Miller, 2007; Hasanah et al., 2019; Lopez-Banet et al., 2022). Gardening activities can
encourage children to try new foods (Chang et al., 2016; Bergan et al., 2021) and promote food
literacy more broadly (Grubb, Vogl, 2019).

Microgreens are an ideal model organism for enhancing scientific literacy. In the Czech
Republic, programs using animals — corn snakes (Jancarikovd, 2020) and red-eared sliders
(Lyzbicka, 2020), as model organisms have been developed for preschoolers. These programs also
included other activities besides activities with the model organism, but they had to be led by
experts. The microgreens program, guided by the teacher, is a cost-effective and easy-to-manage
program that does not require long-term responsibility. A study on programs foraging and
gardening in kindergartens in Norway found that mutual engagement between children and
teachers resulted in more learning and exploration than when external stakeholders were involved
(Bergan et al., 2021).

In Spain, a set of activities using edible plants was developed to teach nutrition and scientific
skills to preschoolers. Results showed that the students in the experimental group acquired
essential scientific competencies related to plant foods and learned new scientific content while
developing research skills (Lopez-Banet et al., 2022). However, several barriers were identified,
including a lack of materials, tiny garden space, limited activity time, teacher support and
expertise, and a lack of understanding from school management, parents, and the public (Lopez-
Banet et al., 2022). Some similar barriers were also found by Buresova (2007): lack of enthusiastic
teachers, poor material conditions, insufficient garden maintenance hours, and overwhelming
student numbers. Interestingly, Rickinson (2004, as cited in Dyment, 2005) came with similar
conclusions in research on barriers to outside learning: a lack of teacher understanding, self-
confidence, and support, as well as fears of losing control and curriculum gaps. Growing
microgreens eliminates many of these problems. This ensures the comfort and safety of the class
and provides several benefits for the children. It is an easy and undemanding activity that can
boost the confidence of teachers who wish to grow plants in the garden during spring. The set of
activities also demonstrates that not many tools are required, and those can often be made from
waste material. Additionally, it inspires incorporating plant cultivation into curricular documents
to help achieve various goals related to school management.

Activities of this type help prevent Plant Blindness, which has biological and cultural causes
(Wandersee, Schussler, 1999; Schussler, 2001). By teaching children about the importance of
plants in the ecosystem and their daily lives, we aim to reduce plant blindness. Research has shown
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that certain activities, such as gardening and plant-oriented programs, can lower plant blindness
and that people who are more interested in plant-related activities tend to notice them more
(Tunnicliffe, Reiss, 1999; Strgar, 2007; Patrick, Tunnicliffe, 2011; Amprazis, Papadopoulou, 2018;
Pany, 2014; Comeau et al., 2019). Our efforts align with Sustainable Development Goal 15, which
calls for protecting terrestrial ecosystems and preventing biodiversity loss. Plants play a vital role in
achieving all 17 SDGs, and plant blindness can hinder attaining these goals (Amprazis,
Papadopoulou, 2021).

Growing microgreens in a kindergarten can positively impact several Sustainable
Development Goals (SDGs) (UNESCO, 2017). There is a direct link to SDG 4 Quality Education
because this program is designed to align with the Czech curriculum and aims to educate children
about plant growth, nutrition, and sustainability. SDG Goal 4 focuses on providing quality
education and learning opportunities for all, including early childhood development, care, and pre-
primary education (Goal 4.2) to prepare children for primary education. The goal also emphasizes
the importance of promoting sustainable development through education. Goal 4.7 aims to equip
learners with the knowledge and skills necessary to promote sustainable development, including
sustainable lifestyles, human rights, gender equality, a culture of peace, and global citizenship.

Moreover, the program can empower SDG 3, Good Health and Well-being, as it teaches
children how to grow food and live a healthy lifestyle, contributing to physical and mental well-
being. The cultivation of microgreens is also connected to SDG 1, No Poverty, and SDG 2, Zero
Hunger, as it can promote food security and good nutrition by teaching children about sustainable
food production. SDG 12: Responsible Consumption and Production can also be addressed by
reducing food waste through growing microgreens. Furthermore, SDG 13: Climate Action can be
promoted by incorporating environmentally frlendly gardening practices into the program.
Learning about plants and gardening can also raise awareness about biodiversity and the
importance of preserving terrestrial ecosystems, aligning with SDG 15: Life on Land. Finally, SDG
17: Partnerships for the Goals can be achieved through collaboration with local organizations,
parents, and communities to support the microgreens project and contribute to achieving the SDGs
through partnerships.

5. Limits of the study

Growing microgreens also includes some risks. Some young plants may be unsuitable due to
toxic substances like tomatoes, potatoes, eggplants, and peppers (Parida, 2020). In the case of
celiac disease, it is also essential to avoid barley. It is crucial to prioritize food safety and take
necessary precautions.

According to the research, kindergarten teachers have a positive attitude towards the
proposed set of activities and are highly aware of them. However, it is also crucial to consider the
opinions of academics from pedagogical or science faculties towards these activities.

The research found that a group of teachers have positive attitudes toward a proposed set of
activities, but we must say that the sample group had pre-existing interests. It may not be
representative of the general population. Out of the 51 groups studied, 94 % grew plants and, 98 %
focused on healthy eating, 85 % of the groups were involved in the initiative Truly Healthy School
(Skutecné zdrava skola). Despite this limitation, the program is intended for teachers interested in
growing plants with children (or sustainability), as this will ensure authentic and attractive
pedagogical leadership for the children. It would certainly be suitable if workshops and training on
sustainability were organized so that more teachers (not just those involved in similar initiatives)
could get the knowledge they need. Engdahl et al. (2021) suggest that education for sustainability
tends to be implemented by teachers who are deeply passionate about sustainability issues.
Therefore, the critical approach is to inspire everyone to embrace sustainability, as demonstrated
by the efforts of Seminko kindergarten.

6. Conclusion

Incorporating the growth of microgreens into kindergarten curriculums can serve as a
valuable tool for promoting sustainable education.

Growing microgreens is just a tiny snippet of the many opportunities that Earth offers a child
for learning. Growing microgreens in a kindergarten can be a good start in lifelong education for
sustainability, LOHAS, and prevention of plant blindnes. We see many connections in the set of
activities, especially regarding a healthy and quality life, science literacy, environmental feelings,
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promoting sustainable cities, food selection and waste, the use of waste material, water
consumption, and more. Growing microgreens offers many themes to discuss and provide
opportunities for childrens' ideas and experiments.

The findings from this research study have the potential to inspire kindergarten teachers to
create sustainable and environmental programs with program theory, to use the garden to grow
food with children, and to implement lessons about nutrition and food consumption. The activity
supports children's belief in a promising future and improves their ability to generate creative
solutions that promote sustainable development.
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Appendix
Questionnaire

Information about school/class:
Date: Present children:

Composition of children: homogeneous / heterogeneous
School: We usually grow plants in kindergarten: yes / no
Pedagogue: In kindergarten, we usually focus on healthy eating: yes / no
1) Pedagogue evaluating the set of activities itself:
Monitored area Evaluating criteria Rating scale (4 | Space for additional

best, 1 worst) comment

Planning and | 1. Formulation of environmental | 4 3 2 |1
preparation goals (appropriate formulation,

environmental dimension).
2. A well-thought-out evaluation | 4 3 2 |1
system for achieving its goals.
3. Written version of the |4 3 2 |1
program.
Content 4. Professional accuracy and |4 |3 |2 |1
timeliness.
5. Content appropriate totheage |4 |3 |2 |1
of the participants, objectives,
theme, and program length.

6. Emphasis on the context and | 4 3 2 |1

solution of environmental

problems.

7. Follow-up to educational |4 |3 |2 |1
standards.

Methods and forms | 8. Methods appropriatetotheage |4 |3 |2 |1
of the participants, goals, topic,
and length of the program.

9. Use of activating and |4 3 2 |1
interactive methods.
10. Group work.

11. Direct contact with nature | 4 3 2
natural products.

N
w
N
[

12. Practical activities. 4 3 2
Motivation 13. Connecting theory and |4 3 2 |1
practice.
Structure 14. Implemented program | 4 |3 |2 |1
structure (e.g., goal, motivation,
activities, conclusion).
2) Pedagogue self-evaluating realization in his class:
Suitable 15. Quality teaching aids. 4 3 2 |1
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conditions 16. Favorable environment. 4 3 2 |1
Interaction 17. Promoting cooperation. 4 3 2 |1
18. Positive feedback on children's | 4 3 2 |1
program-related activities.
Feedback 19. Final reflection/repetition with | 4 3 2 |1
active participation of children
Outputs 20. The child describes and demonstrates the
Achieving basics of growing microgreens (i.e., sowing,
goals - | caring for them, harvesting).
outputs (at | The child often seeks contact with nature
how many | (natural materials, plants, and their parts),
children using the available natural resources to plan
the their free play.
percentage | The child has a positive attitude towards
output was | cultivated microgreens and uses them to
achieved) decorate his meals.
The child applies an extended vocabulary in
plant biology in communication and
recognizes certain microgreens.
The child explains selected natural laws
(plant natural cycle, plant growth, gravity,
ete.).
Activities 21. What activities did you not realize and why?
Additional 22, Additional comment on the program
comments

23. Additional comment on the implementation of
this program

Tables

Table 1. Logic chain designed by program theory

Inputs Humane Teacher, children, pedagogical team, school director, head
of the kitchen, cooks, cleaning woman, and parents.
Financial Normative school fees, sponsorship gifts, grants
Organizational Tools, material, space, time
Activities | 1. activities with seeds a) Species recognition

b) Creating mandalas

c¢) Recognition of sounds

2. Sowing microgreens

a) Weighing

b) Sowing

¢) Experience with geotropism

3. Microgreens care

a) Watering

b) Growth observation

¢) Poem with movement

4. Harvesting and tasting

a) Tasting

b) Harvesting

¢) Production of flavored butter

d) Creating a herbarium

5. Composting

a) vermicomposting

b) Observation of
loosening

compost

¢) Microgreens for birds
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Outputs

1. The child describes and demonstrates the basics of growing microgreens (i.e., from
sowing through caring for them to harvesting).

2. The child often seeks contact with nature (natural materials, plants, and their parts),
using the available natural resources to plan their free play.

3. The child has a positive attitude towards cultivated microgreens and uses them to
decorate his meals.

4. The child applies an extended vocabulary in plant biology in communication and
recognizes certain microgreens.

5. The child explains selected natural laws (plant natural cycle, plant growth, gravity,
ete.).

Outcomes

a) acquisition of knowledge and skills needed to perform simple activities in the care of
the environment while co-creating a healthy environment = Output 3 and Output 1

b) creating an elementary awareness of the wider natural environment, its diversity,
development, and constant change = Output 5, Output 4, Output 2

Impacts

development of competencies needed for environmentally responsible behavior, i.e.,
behavior that is in the given situation and given possibilities as favorable as possible for
the current and future state of the environment (MZP, 2011)

to establish in the child an elementary awareness of the surrounding world and its events,
the human impact on the environment — from the immediate environment to global
issues of global reach — and to create an elementary basis for an open and responsible
attitude of the child (human being) to the environment VUP, 2021

Table 2. Outputs
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2 v 100 % 100 % 100 % 90 % 75 %
5 v 100 % 90 % 90 % 50 % 50 %
15 v 100 % 100 % 100 % 50 % 100 %
23 v 67 % 100 % 100 % 73 % 67 %
24 v 90 % 80 % 90 % 80 % 60 %
40 v 50 % 100 % 100 % 50 % 50 %
37 v 90 % 95 % 80 % 85 % 90 %
42 v 70 % - 100 % 100 % 60 %
3 v 60 % 80 % 70 % 50 % 50 %
Total score in classes, | 81 % 93 % 92 % 70 % 67 %
which realized all
activities:
31 - 70 % 40 % 90 % 100 % -
20 - 70 % 80 % 60 % 50 % 50 %
14 - 75 % 100 % 75 % 75 % 50 %
16 - 100 % 100 % 100 % 10 % 100 %
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22 - 50 % 20 % 70 % 20 % 20 %
26 - 85 % 60 % 70 % 30 % 50 %
30 - 70 % 50 % 70 % 50 % 80 %
38 - 60 % 60 % 50 % 50 % 50 %
45 - 50 % 90 % 40 % 20 % 50 %
17 - 90 % - 70 % 80 % 60 %
Total score in classes that | 72 % 67 % 70 % 49 % 57 %
missed some activities:

Total score in all classes | 76 % 79 % 80 % 59 % 62 %
that finished the program:

The authors report there are no competing interests to declare.
The Czech company Skute¢né zdrava skola (Truly Healthy School) has approved the
implementation of the activity.
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Emotional Intelligence and ICT Based Study of Online Teaching
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Abstract

The use of ICT in education is another way to motivate, assess and be able to have an easier
approach to education and learning. Different courses can be taught online that would have a
practical background, those being directly and inderactily realated to engineering, education or
even social sciences.

We have analysed multidimentional phsychologiycal and practical factores associated with
online teaching, where emotional intellency was at the center of our focus. Based on the
questionare we selected, a designed pie chart statistical analysis is applied. Emotional problems for
implementation, emotional challenges including monotony during the online learning process are
analysed. Intereactivy student-teacher, effectiveness and riability of online teaching is statistically
analysed and a quantitative conlusion is derived for the future application of this mode of teaching.
The experience derived during the period of the epidemy Covid 19 and the development of IT
technology made online teching complementary to the convetional mode of education and
learning, as shown in our study as well. It would be very logical to emphasize that students must
have the chance to get associated with online learning and this is for many several reasons to come
at hand. The next generation of teachers should be able to write code assess code and perform
short term flow charts.

Keywords: online teaching, emotional intellegency, pie chart, statistical analysis.

1. Introduction

Distance education and online teaching has been applied in e past, however the epidemy
Covod 19 has ipossed the need as a necessity application of this way of teaching.

The way we attain our educational skills depends on the different sources we use. Different
models of teaching have been used at different times. Distance teaching is and has been known to
be very usefull and succefull. A typical example would be where teachers would not have to travel

* Corresponding author
E-mail addresses: ruzhdi.kadrija@uni-gjk.org (R. Kadrija)
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from one nation to another in order to teach and that would refer to students, they would not be
required to travel instead teaching would be done online. The new reforms in education including
at many universities around the world, have enabled us to have different scales and teaching
sessions. The new forms of teaching would be seminars and interactive working modes. The online
effects of teaching have changed this and have brought something much easier into the field of
education. Online teaching has also brought more of the idea that concerns “learn by doing”. This is
one of the best modes of teaching that was used and is being used by different instituitons. The idea
of “Learn by Doing” effects creativity and the way students think during their studies. Traditional
so called old or concentional style of teaching is of the past, and this has been made more possible
to us due to the fact that technology has started to impose on us the use of online teaching.

Figure 1 shows how online e learning will soon overtake the education system completely.
This study was created from a University in the United States. According to figure 1 we understand
that for seven consecutive years we will have an increase that would be almost double the amount
we had in 2019.

B Online e-learning [l LMS* Mobile elearning [l Rapid elearning Virtual classroom Others

2019 2026

Fig. 1. Learning Management Systems (Bau Bay..., 2014)

This would mean that many institutions are willing to convert their courses fully online.
It would be very thoughtful to argue with the fact the online teaching is overtaking the hearts and
minds of many university professors around the globe.

Online teaching was more highly introduced in the state of Kosova during Covid 19.
The online courses that were taught did have different effects in the grading systems as well as the
willingness to study online. At the University of Gjakove, the online courses brought to us a very
different mode of study that many individuals benefited from it, as to some whom did not (Kokaj,
Maloku, 2021).

Different studies have shown that the effect of Covid 19 has enforced the idea that teaching
online has become more and more important to universities around the world and it has made us
depended on online teaching.

Fig. 2. The increased effect of Online Teaching (University of Birmingham, 2023)
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Figure 2 shows the study results from the University of Birmingham in the UK, of how the
dependency on online has increased.

Online courses that were conducted during COVID 19, made the stage of teaching very
different. Courses that where taught at the Faculty of Social sciences managed to have a very
different approach as to the courses that were taught online from the Faculty of Education. This is
to take into account the fact that some courses taught online would be more difficult to teach due to
several different reasons.

Online education is very much connected with converting everything that we do in terms of
teaching, modelling and testing to online. There happened to be different forms of teaching in the
field of pedagogy. A typical example of teaching online would be one to one, and this was used in
the middle ages. This however sometimes maybe more effective as the student would have the
opportunity to cut into the lecture whilst the professor is explaining things in person to him.
Another model of teaching is one to many which intern is being used today in the present day
world (Kokaj, Maloku, 2021a).

Collaborating online has become the future out of everything. Online marketing, online
teaching and online shopping is one of the key success to the twenty first century. Even though
education online is to the level where we consider it to be crucial, online working had not changed
our status in the society but it has changed the way we do work and the way we try to perform our
everyday data skills.

Different institutions around the world have done different analysis tests on the effect of
converting our lives to online, and it happened to be that there were many advantages and
disadvantages to online teaching and working (Advancing Technology for Humanity, 2016).

The Impact of Critical Thinking on How Learning Outcomes are Evaluated in Primary
Schools is also important (Kadrija et al., 2023) associated to online lerning is part of our interest in
this study.

The purpose and objectives of the research and study:

The purpose of this research is to analyze the possibility of partial or periodic implementation
of online learning at the University of Gjakova "Fehmi Agani" even after the pandemic period.
The main specific objectives of this paper, beside others are:

- To analyze how effective and interactive is online learning in general at any possible
university, and what are some of the challenges in regard to our technological requirements and
standards.

- To identify and justify the needs that are directly related to the social and economic
advantages of the online lectures at our university.

The goal of the study is to figure out ICT and emotional intellegency play a relevant role in
teching process, particularly in case of online teaching.

Research questions and how research effected education:

In regard to the research questions of this paper we have considered the following:

- How effective and challenging are online lectures at the University?

- Is it in the interest of students and academic staff that so the lectures to be held online?

The the main method and technique is based on the statistical analysis of the numerical
output obtained from the questunares we introduced.

Analysis used at our research: The research that we did for this paper was focused on a
statistical-numerical analysis. Analysis plays a key role in science of education in many different
forms. The questionnaires that were implemented online, were sent to several different individuals.
The resonders that had to complete the questionnaire were from different university personal.
Singificant cases, mainly students, were selected from the representative departments. Some of the
responders were selected from the staff, Professor/s and Teaching Assistents.

The questionnaire scheme was based on a set of several different questions that we had set
up. The questions where focused on the idea of online teaching. The effectiveness of the
questionnaire was based on the preliminary results and the number of pupils whom had taken the
questionnaire. More than 100 different university individuals took the questionnaire.

2. Methodology

The current study was conducted at Fehmi Agani University in Gjakova. The geographical,
sociocultural, pedagogical and economic features of this university are very similar to the
universities in Kosova and similar to many features of the universities of the Western Balkans.
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Therefore, this study can be a representative and aplicable elsewhere. The University has
4 Faculties and each faculty has three to four departments.

The main phases of the methodology applies at this research are: a) preparation of the sests.
b) performing the tests and ¢) Obtaining the resuls from tthe reponders and analysis.

Preparation of the tststs is kohernt with our porpuses and goals to be reached by this
research. Therefore the phase of the test preparation was a long and detailed process, based on
theory and experiences of previous reserch performed by us or other research, accebile in the
existing literature.

The tests were performed at all departments and faculties of University Fehmi Agani.
Profesional technical procedure was applied during the collection of data. The collectd data were
processed and aanlyses using statistical — nulerical approach.

We have analysed the detailed results of students of all departments after the Covid 19
epidemic, when online teaching was applied. Statistical comparasion of the results of students
achived during the conventional and online teaching mode, have shown a small difference. It was
indicated that a small difference or advantage for this case when lectures were conducted with the
physical presence of the students. Therefore, online teaching have shown to have very little effect
on the average students performance.

Tests

The order in which we performed the tests was according to a statistical approach that we
determined. The model of questioning was short and concise. The test questionaire had
7 consecutive questions.

The first question (1) was “Is online learning emotionally and practically difficult to be
implemented?”. This question was designed as a general question, in order to confirm that all
individuals are able to properly use the computer to answer the questions. At the same time
responders can express their opinion in regard to the implementation of the online learning.

The second question (2) was “Is online learning challenging emotionally or practically?”. This
question was disigned to find out how the responders percive and experince online learning. Since
this way of learning was known to be conventional in the past, dilema for possible emotional and
cognitive problems on practical and the logistic of online learning occurres. The lack of computers,
elementary knowlage of digital technology, the stress or the fear for the unknown challenges and
similar problems of the emotional nature, could the students face with online teaching.

The third question (3) was focused on “Is online learning boaring emotionally?”. It can get
boaring just like any other lecture, this is due to the fact that some lectures and nonstop power
point slides can be irritating. The same routine and the loss of interest of students to be focused
and concentrated during the online learning and teaching, is another possible emotional problem.

The forth question (4) was focused on the effectivness of intereaction (Q & A), where Q &
A means a Question and Answer Session. “Are there interactive features in online learning?”
The students are used to the physical mode of learning where interactivness is easy and a natural
way of comunication because the optical or physical distance is small, the student and the teacher
are at the same place. On the other hand, comunication during the online process of teaching is not
trivial. Here, the teacher is in front of a camera and does not have optical and emotional contact
with the students. On the other side, the students are in front of a computer or a screen where the
moving images are projected. The students do not observe natural 3Dimensional, conventional or
actual physical event. Instead, the images they see are coming from a 2Dimensional plane of the
screen. Due to the lack of 3D projection , paralatic motion and other similar problems, introduce
some emotional and cognitive physcological nature.

This question was based on the interactiveness of online learning, this is due to the fact that,
students that prefer lectures to be held physically rather than online, tend to be concentrated
(Kokaj, Maloku, 2021).

The fifth (5) question is: “How effective is online learning?” It was a general question in order
to give us a glimse of where we are in terms of the willingness to work online, motivated by
effectivness of this kind of work. The effectivness is defind as a ratio of the new kind of the work
and conventional way of teaching. Numerical ratio of the features of the two ways or modes of
teaching should be calculated. However, the purpose of this question , is to find out the estimated
qualitativ feeling of the responder regarding the effectivness.
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The last two questions of the surrvey questionnaire are the most important ones to us,
because it helped us identify the most relevant factors associated with online teaching.

The sixth (6) question was, “Is Online learning the future of education?”. Emotional attitude
toward the online teaching, phsychological inclinability and optimism of students and teachers for
application of online teaching is the aim of this question. This question enabled us to understand
the other aspect as to how easy we can impliment this mode of teaching into different institutions
or teaching envirements, like high school and primary school.

The final question (7) was “Your assessment of online learning”? This question was a
question that helped us to conclude the overall effectiveness to online teaching and how easily can
we move from physical teaching to online. The test question was focused on the technical,
educative as well as the psychological aspect of learning.

The questions have different quntified levels of answers starting from 1 all the way up to 6.
Figure 3 shows the numbers along with the colour code answers.

@1
®:2

3
®4
®5
@6

Fig. 3. The answers from 1 to 6 and their colour code

1is considered to be as a 0 % where he/she does not agree at all. 2 would be considered to be
16.67 % of the agreement. 3 is 33.34 % meaning that the individual agrees on 40 %. 4 is 60 % of the
overall undertaken agreement. 5 is 80 %, meaning that the individual who’s selected the number 5
he/she agrees 80 %. 6 means that he/she fully agrees with the question, that is to say that they fully
approve and that they agree 100 % to that.

3. Results

The results of each question that was answered was expressed or presented on a pie chart
percentage diagram. The pie chart percentage diagram illustrated the selective count out of the
100 different personal whom have answered the questionnaire.

(1)

@2
@4
@5
@6

Fig. 4. Is Online Learning Difficult?

Figure 4 shows the output result on how difficult is online learning. 21.9 % totally disagree
with the fact that online learning is difficult, however 12.5 % agree that online learning is 100 %
difficult. The green area shows to us that a large portion consider that online learning is difficult.

28.1 % of whom have taken the questionnare consider that they 60 % agree that online teaching is
difficult.
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Fig. 5. Is Online Teaching Challenging?
According to Figure 5, the predominant answer happened to be 5, the purple colour, meaning

that many do agree that online teaching is difficult. Eventhough a significant number of them

consider that online teaching is mildly difficult. Some pupils consider that they fairly agree or they
barely agree that online teaching is challenging.

(3)
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Fig. 6. Is Online Learning boaring?

Figure 6 shows to us that half of the pupils whom have answered this consider that online
learning can be boaring. The majority of them consider that Online learning is boaring and this is
observed from the fact that 28.1 %,the green area code, out of all of them consider that online
learning can be boaring. A very small number of them consider that it is not boaring and this is the
12.5 % of them.

Figure 7 is an indication to us that a large amount consider that online learning is not very
interactive. 28.1 % is high as it gets in regard to the fact that almost 30 % of them consider that it is

not interactive. A very tiny portion of them consider online learning to be interactive. This could be
a very bad sign to us in regard to online learning.

87




European Journal of Contemporary Education. 2024. 13(1) ——
(4)

@
@2
@3
© 4
®5
@6

Fig. 7. Can Online Learning be interactive?
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Fig. 8. How Effective is Online learning?

Two large portions of whom have taken the questionnaire consider that online learning is not
very effective and at the same time the second portion consider it to be partially effective. Majority
of the pupils consider that online learning is not effective and an extremely small amount of them
consider that online learning can be effective. 15.6 % is a very small number of them whom
consider that online learning to be effective.

(6)
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Fig. 9. Is Online Learning the future of education?
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According to Figure 9, the majority 34.4 % consider that there is no future for online
education. The second in line partially think that there happens to be a future for online education.
The majority consider that online learning is not the future of education. For some reason this is
very shocking, howeever we do have that big gap in between the 28.1 % whom do consider that
online learning can be the future to our education.

(7)
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Fig. 10. Your rating for online learning?

Most of whom have answered this question have thought about the fact that where he/she
sees themselves in accordance to online learning. According to the figure not many consider that
they see themselves into online learning, eventhough some of them are not quite sure and this is
because figures like 18.8 % are very shocking.

Statistics Analysis

Table 1. The mean and the standard deviation

Mean N Std. Std. Error
Deviation Mean
. Is Online Learning Difficult? 3.00000 33 1.369306 .238366
S
A
Is Online Teaching 3.81818 33 1.014105 .176533
« Challenging?
= Is Online Learning boaring? 3.12121 33 1.340652 .233378
Can Online Learning be 2.90909 33 1.128152 .196386
™ interactive?
-E, How Effective is Online 2.69697 33 1.158794 .201720
A learning?
Is Online Learning the future of 2.3939 33 1.24848 .21733
g education?
S Your rating for online learning 4.0000 33 1.78536 .31079

Table 1 shows the number of people that have taken part in the quationnaire along with the
standard deviation. We can see clearly here how the values vary along with the number of different
optional outcome results.
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Table 2. The Correlation values for each Question of the Questionnair with the correlated values

N Correlation Sig.

Pair 1 Is Online learning
difficult? 33 ~083 648

Pair 2 Is Online Learning
Challenging? 33 247 167

Pair 3 | Are there interactives
in online learning? 33 456 -008
Pair 4 | Is online learning the - o1 3
future of education? 33 014 93

Table 2 represents the number of iterations along with the correlation value. We can clearly
understand that the number the correlation value is a statistical representation of the overall
percentage outcome of each questionnaire. We could argue that the negative representation of the
correlation values is an upgrade quantitative representation of the portion selected from the
individual selection.

The correlated values for each paired question indicated to us that, interactive online
learning can be very effective, if we do take into consideration the fact that we use a high value
technique and module of teaching. Another important opinion that can be made, from the
correlated values is that, online learning can not alsways be the future method to our education.

Table 3. P test values for each question of the questionnaire

Paired Differences t df Sig.
Mean Std. Std. 95 % Confidence (2-tailed)
Deviatio Error Interval of the
n Mean Difference
Lower Upper
Pair1 | IsOnline | 14.00000 | 9.877373 | 1.71943 | 10.49763 | 17.50236 | 8.142 32 .000
learning 0 o 6 4
difficult?
Pair2 | IsOnline .696970 1.46809 | .255563 | .176406 1.217534 | 2.727 32 .010
Learning 5
Challengi
ng?
Pair 3 How .212121 1.192623 | .207609 | -.210764 .635007 | 1.022 32 .315
effective is
online
learning
Pair 4 | Isonline -1.60606 | 2.19288 .38173 | -2.38362 | -.82850 | -4.207 32 .000
learning
the future
of
education
2

Table 3 shows the P test values that we performed in SPSS. We can clearly see here that the

values are relatively low and that they seem to be convincing according to our expected outcome.
We could also emphasize the fact that online teaching is relatively good and that more than half of
the personal that have taken the questionnare do consider it to be a very serious aspect into our
every day lives that could change the way we work and teach. This was a paired test of the values
and it enabled us to understand the fundamental aspect on how easily we can impliment the online
teaching. This was just one of the 6 tests that where carried out. The values of paris 1 to 4
respectively indicate the lableing of each test of the questionnaire.

4. Discussion

Technological developments have enabled social welfare and higher standards in many
aspects of work and human life. Frequent technological updates have imposed the need for changes
in the organization of teaching and in the educating of students in research habits. Twenty-first
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century learners need to be prepared for the global knowledge society (Labonté et al., 2022).
Technology has eliminated physical distances between students and their teachers. It gives them
easier access to multiple sources of information. However, the organization of teaching and
research work in the period of technological development also has its own specifics and challenges.
These organizational features are discussed among teachers at all levels of educational institutions.
Phones, laptops and various tablets are being used today and a large number of children today have
in their hands from early childhood. In doing so, their excessive use nowadays has become a
concern for their parents and teachers. Therefore, in schools, in families, in academic circles and in
various publications, there is a fierce debate about the advantages and disadvantages of using
information technology. In this paper we examine the possibilities of organizing online learning at
our university as an alternative to learning with the physical presence of students in the classroom.
Much has been written about this topic in recent years during and after the pandemic. In these
publications and in our school and university environments, the debate takes place about the
economic reasons and the methodological aspects in regard to this. To meet the needs of a
changing higher education landscape, it is critical for educators to explore and apply effective
online pedagogical practices that support learning and transfer (Galoyan et al., 2021). Students
from a wide geographical area with difficult travel options gravitate to our university. Many of our
students are employed and some of them are also parents. For these and other reasons, they do not
have the opportunity to continue the lectures with all their will to be taking place at regular lectures
at the faculty. On the other hand, faculty rules penalize students who are absent from lectures by
reducing points in their final evaluation. From this position, the academic staff at the university are
discussing the possibility of organizing some of our lectures through online learning. This method of
organizing lectures would save time and money for our students. Multimodality opens to us different
possibilities that offer learning experiences more adapted to students' needs and wishes (Rof et al.,
2022). They would use the four-hour round-trip travel time to the university in their homes for study
or other academic engagements. Online learning is cheaper in economic terms and can be organized
in flexible schedules according to the agreement of the academic staff with their students. The main
debate we have about online learning is about its effects on students' academic development.

We still have dilemmas and conjectures about this mode of learning for these reasons:

- In our socio-economic circumstances, all students are not equipped with suitable personal
phones or laptops to follow the lectures from home;

- Many students do not have separate rooms from where they would follow their lectures and
in these cases they are not comfortable enough during online learning;

- In our country, the electricity or the connection to the Internet is often interrupted, and in this
way the disconnection from the discussions about the topic that is treated in certain lectures is created;

- Some of the academic staff and some of our students still do not know enough about the
functioning of information technology, and they have problems in elaborating and presenting
online learning with graphs, formulas and other forms of presentation on screen.

- There are modules or teaching subjects that cannot be organized in a methodical aspect and
at the quality level as they were when they were organized in the classroom with the physical
presence of students.

These are some of the challenges of organizing online learning that are discussed in our
school and university environments. In the Kosovar society, we faced online learning for the first
time during the Covid 19 Pandemic. Our impression is that we quickly learned and adapted to this
unknown professional innovation, imposed by the circumstances of the pandemic. At the same
time, the consolidation of the digital society, and the recent consequences and responses to the Covid-
19 pandemic have reduced the distance between traditional face-to-face education and online
education (Rivera-Vargas et al., 2021). As a higher educational institution, we have mobilized and
learned a lot from each other. So despite the disasters that the pandemic has brought, during this
period of isolation we have also gained positive experiences in holding lectures.

When we read the publications of recent years about the organization of online learning, we
noticed discussions of the organizational and methodological aspects. There are concerns that
during online learning students are not sufficiently engaged. They are sometimes passive during
the lectures or they tend to completely leave their laptop or phone, and start to falsely give the
impression that they are present in the lecture. We also faced this phenomenon at the beginning,
during online lectures. When the students so called “take the floor” during discussions or whilst
answering different questions, they can even have the books in front of them and their answers are
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from pure reading. Another important point of discussion between teachers is interactivity and the
organization of constructive debate between students in online learning. We have often discussed
and analyzed these methodical and technical aspects of teaching organization in our meetings.

The common conclusion from these professional discussions is that the methodological
elements of the organization of distance teaching are almost the same as the methodological
elements of teaching with the physical presence of students in the classroom. The negative and
problematic aspects of online learning can be improved and eliminated quite easily with increased
care and attention from teachers. In these cases, teachers and their students must first set
academic rules and standards, which they then must meet. One practical implication is that
learning institutions should explore initiatives to foster greater levels of online learning self-
efficacy (Jun Rong Nigel Lim et al., 2021). During online lectures, teachers, depending on the
occasion, call out the names of the students and ask them for their opinions and other
contributions on the specific topic being addressed. Teachers playing the role of the instructor in
the classroom initiate educational debates on environmental and social topics which are addressed
through arguments and scientific analysis (Kadrija et al., 2022). In order to avoid mechanical
learning and answers taken straight from the book, teachers within the established academic
standards inform students that their critical and independent thinking is more valued in their
answers. Taken in general, the debate in scientific publications and in our school and academic
environments treat online learning as a good opportunity to save students time.

According to these opinions, this opportunity and mode of learning should be organized
during the academic year in addition to regular learning in order to facilitate the continuation of
lectures for the group of students whom travel, and those whom happened to be parents as well as
those who are employed.

Online learning can have many undertaken limitations to our way of teaching. These can
apperantly effect us in different forms and we can come to a point that we can make different
modications and assumptions that allow an easy access to different regions around the globe.
An excellent session that would be provided online would concern us with an excellent running
internet speed along with a very good streaming of the signal. The major limitation here, that is
required to be underlined, would concern the fact the better the cable of transmission of signals the
better is the online image and the voice recognition during the teaching online session.

5. Conclusion

As conclusions of this scientific research we have drawn out the following:

Online learning today in universities is a fantastic alternative and opportunity for organizing
lectures and academic presentations without the need for students to waste time and spend their
money on daily trips. Today's achievements in the field of telecommunications have clearly
diminished the importance and necessity of the physical presence of students in classrooms.
The new form of online education in the context of higher education can create a novel context of
opportunities by offering the possibility of combining face-to-face and online education throughout
students in their academic careers (Sanchez Gelabert, Elias, 2023). Different universities and
scientific institutes today offer university studies and professional training to their students and
clients regardless of the geographical distance. The theoretical treatment and the research support
our assumption that with a good methodical and professional preparation, distance learning can be
effective and attractive for students, as well as learning held in the clto oercome chalenges in the
real lifeassroom with the physical presence.

Emotionally or physically based research of online teaching, applying statistical technique,
has shown optimistic results and conclusions. The results of our research have led to the conclusion
that effectiveness and sustainability, along with technical and logistical problems, characterize
online teaching.

The main purpose of education and learning based on competencies applied in our curricula
and education system at our university and generaly elsewhere, is the cognitive and emotional
preparation and formation of students to obtain knowledge, attitude and skills to overcome
problems and challenges in real life. Based on such promises, the emotional-psychological
components of the learning process, especially in the online mode, were the objects of our study.

The opinions of students and academic staff regarding the organization of online learning
presented here as research findings are interesting and meaningful. Those expressed in
percentages indicates the future of online learning in our university environments. For us as
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researchers, these concerns are real and serious when organizing lessons without the physical
presence of students. The organization of online learning has its own specifics and challenges that
must be taken into account by the academic staff and the university as a higher educational
institution. The preparation of online lectures requires methodological knowledge and the same
academic standards as the classroom with the physical presence of students. The devices with
which students log in to online learning, the Internet connection and the work rooms from which
they follow the teachers lectures are some of the problematic elements of this learning modality.

In Figure 7 we have presented the opinions of the subjects given in our question: Is there
interactivity in online learning? And as you can see, 50 % of them (28.1 % + 21.9 %) gave average
ratings. This proves how important it is to plan and organize lectures as professionally as possible.
During online teaching, we have to point out problems and create learning situations that engage
students in discussions and choose tasks by allowing them to interact with each other. This
constructivistic philosophical approach where students are active during lectures carried out online
is more effective and attractive. Students adapted to this mentality should be active during the
lecture by analyzing, and choosing the completed tasks in their individual and group projects.

The effect of online teaching is acceptable for several different reasons. However some of the
problems shoud be brought to the focus. The main important focus to us is that online teaching can
be sometimes difficult to imply at our university. We do experience different such is the dificulty of
having full student attention during the online lecture.
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Abstract

This work focused on confirming the 5-factor model proposed by Santana et al. (2023). This
model measured through the SEM methodology describes the role of parents in the virtual
teaching-learning process during the pandemic derived from Covid-19, which affected the entire
world population. In particular, educational systems around the worldwide migrated toward
virtually to carry out the teaching process at all educational levels and degrees. 253 parents
participated who supported their respective children in the teaching process carried out online.
To obtain the data, the test developed by Valdés et al., (2009) was used. The indicators of the best-
adjusted model are; RMSEA = 0.022; CMIN/DF = 1.124; RMR = .052; GFI = .937; AGFI = .916;
PGFI = .701; TLI = .989; CFI = .991; and the parsimony between the values 5 and 7: PRATIO =
.826; PNFI = .763; PCFI = .819). Based on these results, we can describe the theoretical and
practical implications that the study provides: firstly, a model with the best fit that explains the role
of parents in the virtual teaching-learning process that children experienced during confinement
derived from Covid-19, as well, a structure with indicators that allow design didactical strategies.

Keywords: SEM methodology, online learning, parents role, virtual learning.

1. Introduction

The arrival of COVID-19 triggered the crisis in the entire population, which was declared a
Public Health Emergency of International Importance (ESPII by its acronym in Spanish) since
January 30, 2020 by the World Health Organization. Therefore, the institutions Educational

* Corresponding author
E-mail addresses: mtjzamora@itsm.edu.mx (T. Zamora-Lobato), agarcias@itsm.edu.mx
(A. Garcia-Santillan), v.molchanova_1991@list.ru (V.S. Molchanova)

95



mailto:mtjzamora@itsm.edu.mx
mailto:agarcias@itsm.edu.mx
mailto:v.molchanova_1991@list.ru

European Journal of Contemporary Education. 2024. 13(1)

institutions had to respond to the challenge of continuing to promote education in the face of the
uncertainty scenario that was suddenly approaching in society and that led all school-age students
to take refuge in their homes. Given this event, each country assumed the responsibility to take the
necessary sanitary measures to keep its population as little exposed to the growing wave of
infections of said virus.

In Mexico, La Secretaria de Educacion Publica announces the suspension of classes at all
levels of the National Education System, based on the agreement 03/02/20, published in the
Official Gazette of the Federation (DOF by its acronym in Spanish). In the agreement, it is expose
an unprecedented fact: distance education through electronic media as an emerging measure to
solve the 33.6 million students who do not attend face-to-face classes (INEGI, 2021).

It should be noted that distance learning is not a newly created topic since it is directly
related to the development of technology, which means that from the appearance of
correspondence this phenomenon saw the light, continued to develop and transform. to the present
day through the internet; the foregoing, considering that distance education refers to the
synchronous or asynchronous educational process where the teacher is separated from the student,
but united through technology as a formal bridge of the teaching-learning process (Merisotis,
Phipps, 1999).

In this sense, one of the main concerns that arose as part of the SARS-CoV-2 pandemic was
how to attend to the entire population that had to abide by the regulations by staying at home
without necessarily interrupting their training process. In this way, the challenges imposed by
distance education around the world required the adaptation of the contents for the use of
platforms as learning environments (Giinbas, Goziikiiciic, 2020; Demir, Gologlu, 2021; Zhu et al.,
2022) and of course, the interaction of the teacher with the student as explained by said remote
teaching process.

2, Literature review

Since the teacher is the main mediator between knowledge and the student in the classroom,
even with its limitations, digital learning also transfers this role of the teacher to virtual
environments (Law et al., 2019; Onyema et al., 2019; Alsubaie, 2022). Therefore, for the level of
basic education, fundamental pieces for the conformation of the care strategy was to consider the
particular needs of each of the students' homes by the respective school authorities, as well as to
involve not only the teacher in the teaching-learning process, but also to the father of the family as
direct support of his children.

The role of the parent or guardian was made up of the role of provider and guide. Its role as
provider should include the possibility of providing the student with the necessary tools to take
their classes remotely, such as computer equipment or some electronic device that allows the
connection, the availability of the Internet connection itself and, therefore, of the electric light
service; In addition to being able to afford various school materials to carry out assignments,
attend to the child's diet, provide an adequate space for learning with respect to lighting and the
elimination of distractions (noise).

On the contrary, as a guide, the parent had to have the ability to support them with the use of
the tools to take their class, supervise connection times, support them with their tasks and monitor
their submissions. Likewise, as the main promoter of promoting their child's education, the parent
or guardian had to participate in school activities such as the meetings to which they were
summoned and maintain an open channel of communication with the teacher in charge of their
child, in such a way that he was informed of their study needs. Finally yet importantly, the parents
also had to encourage motivation and communication with their son.

All of the above alludes to four rights of the child embodied by the National Human Rights
Commission (2023), also known by its acronym in Spanish, CNDH; which seek to consider the
minor as the most important thing for his parents, who are in charge of safeguarding him as a
priority, allowing him a full life through the development of his physical, mental and emotional
capacities, educating him and allowing him access to technologies to maintain communication with
their environment.

In this sense, the role of parents as supervisors of their children is learning process is
considered of vital importance (Ewing, Cooper, 2021). Several studies agree with the influence that
these have on their children's learning due to the degree of involvement, their participation being
crucial to achieve adequate performance in online classes. So that the motivation that they exercise
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in them can promote a healthier conformation of their relationship with their children; by being
more involved with their learning, they show interest in them, which also reflects a positive result
in participation within their classes (Borup et al., 2014; Apriyanti, 2020; Jafarzadeh et al., 2022).

Some parents motivated and monitored their children in ways that encouraged their
consistent participation in remote classes; in Turkey, for example, the only mitigating factors for
this motivation were connection problems and isolation in their homes (Demir, Gologlu, 2021).
However, other parents expressed that their children had problems connecting due to connection
failures and that they lacked motivation to join remote classes (Giinbas, Goziikiiciic, 2020).

In Australia, some tutors considered the efforts of some teachers to be deficient, pointing out
that their lack of specialization in the use of remote technological means had a negative impact on
their cooperation to join efforts with them in favor of their children's learning (Ewing, Cooper, 2021).

While, in China, students shared feeling uncomfortable due to technical difficulties and lack
of communication with their teachers and peers, added to the constant supervision of their tutors
(Zhu et al., 2022). Although teachers did assimilate the commitment to fostering student
interaction as the primary activity, several students underestimated the importance of their
participation in their learning process. This led some tutors to attribute their children's learning
poverty to a lack of individualized attention from the teacher (Giinbas, Goziikiiciic, 2020).

On the other hand, the parents recognized that learning within the home is a challenge due to the
role models of their children who view their home as a place of rest and leisure, for which they observed
that it was necessary to organize the activities of the children to create an adequate environment of
study considering that a specific schedule is covered at school (Novianti, Garzia, 2020).

Likewise, during this period of health emergency, students reported having effects on their
physical and mental health; in China, for example, more than 50 % reported spending more time
remotely compared to their face-to-face studies and what made it more strenuous was the long
time spent sitting (Zhu et al., 2022); while in Turkey the guardians attributed the fact of staying at
home as the reason why their children showed indiscipline (Giinbas, Goziikiiciic, 2020).

The negative effects of socio-emotional skills increased during the pandemic because
students were more susceptible to stress and anxiety by not having control over their emotions
(Alsubaie, 2022). Added to the physical and emotional stress that the students experienced during
their remote classes, there was a lack of concentration due to the pressure they put on their
families, the lack of time to cover their household chores and, in turn, the mutual irritation
generated by social distancing, the inability to go out to meetings, increased work and the need to
spend more time on their electronic devices to fulfil their assignments (Gupta et al., 2021).

Conversely, this new active role of tutors as co-mediators of their learning implied a
challenge in time management, therefore, the stress and tiredness reported was not only in
students; In China, for example, tutors shared feeling pressured by the time required to be co-
mediators of their children's educational process, denoting feelings such as frustration and fatigue
(Zhu et al., 2022).

While in India, they reported greater stress when perceiving the overload of work during and
after their children's online classes, as they required assistance (Gupta et al., 2021). In addition to
the above, there was the problem of the lack of infrastructure in the homes to attend to the distance
education strategy, the indifference on the part of some tutors to assume the role of direct support
of the student at home, added to the inequity in attention to the special needs of students
(Apriyanti, 2020; Glivercin et al., 2022).

In general, the role of parents in the learning process and motivation for students stands out
as essential, since this support promoted the interest of children towards their lessons and
attention to moments of connection, so that the only mitigating factors of this motivation were
being isolated from their friends and technical problems (Demir, Gologlu, 2021). However, to the
latter one can also add the lack of education of the tutor himself to guide his son during the
development of the lessons, which caused them difficulties in caring for their children (Novianti,
Garzia, 2020; Algraini, Alasim, 2021; Alsubaie, 2018; Alsubaie, 2022).

However, by being more involved in mediating their children's learning and, despite the fact
that distance education does not replace face-to-face education, around the world the work of
teachers to continue the training of students was recognized and appreciated the effort to stay
online during the transit of the pandemic to protect the health of their families (Giinbas,
Goziikiiciic, 2020; Demir, Gologlu, 2021; Gupta et al., 2021).
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Although they all conclude that, the best form of learning is face-to-face (Alqraini, Alasim,
2021; Gupta et al., 2021; Demir, Gologlu, 2021; Zhu et al., 2022). The advantages of the distance
strategy allowed continuity in their studies, safeguarding them safely and allowing them to
accompany them in this process (Glinbas, Goziikiiciic, 2020). This stage, from March 23, 2020,
to July 28, 2022, referred to the skills and commitment of the tutors to the education of children at
home. The sudden implementation of such a strategy, as well as creating challenges, also raised
practical implications applicable to the post-pandemic.

Research question and purpose

For all of the above, the big question that seek to answer: What is the model resulting from
confirming the five-factor model of the role of parents in the virtual education of their children?
Therefore, the purpose of the study is to validate the five-factor model using confirmatory analysis.

Methodology and research design

The study design is non-experimental and cross-sectional. For data analysis is descriptive,
correlational and confirmatory using SEM methodoogy.

Participants

253 parents of elementary school students were surveyed. The only request from the parents
was the anonymity.

Instrument

The reduced scale developed by Valdés et al. (2009), which consists of 23 items on a Likert
scale whose range is from 0 = never to 4 = always, as well as questions about the profile of the
respondents, was used.

Procedure for data analysis

The reliability and internal consistency of the scale, as well, the normality of the data are
assessed. Afterward, an exploratory factorial analysis (EFA) with orthogonal Varimax rotation is
develop in order to obtain the components matrix rotated (Muthén, Kaplan, 1992; Richaud, 2005;
Ogasawara, 2011; Timmerman, Lorenzo-Seva, 2011). Subsequently, to evaluate the model proposed
by Santana et al. (2023), about the role parents in the teaching-learning process of their children,
confirmatory analysis (CA) is used to validate the factorial solution, using the SEM methodology.
To confirm the factorial solution, several goodness of fit indicators, can be used. Some of these
indicators are the normed fit index (NFI), the non-regulated fit index (NNFI), also known as TLI,
the index incremental fit index (IFI), comparative fit index (CFI), and root mean square error of
approximation (RMSEA), among others, (Mac-Callum et al., 1996; Hair et al., 1999; Hu, Bentler,
1999). In this work, the CMIN/DF index, RMSEA, RMR, GFI, AGFI, CFI and TLI to evaluate the
model, as well as, PRATIO, PNFI and PCFI to evaluate parsimony, were used.

3. Data analysis and discussion
The total explained variance matrix is obtained (Table 1) and the rotated component matrix
(Table 2).

Table 1. Total variance explained

Component Extraction sums of squared loadings
Eigenvalues % of variance cumulative, %
1 6.835 29.717 29.717
2 2.349 10.215 39.932
3 2.072 9.010 48.942
4 1.683 7.316 56.258
5 1.111 4.829 61.087

Table 2. Rotated component matriz?

Indicators F1 F2 F3 F4q F5
6. Talk with the teacher about your child's performance and .838

behavior

5. Talk with the teacher about your child's homework .805

4. Talk with the teacher about how the child performs tasks and | .785

participates in class
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Indicators F1 F2 F3 Fq F5
1. Talk with the teacher about your child's learning .756

2. Talk with the teacher about any concerns expressed by your 713

child

Have a good relationship with your child's teacher

16. Talk with your child about what s/he did at school .848
17. Talk with your child about what s/he did in the different .843
classes

19. Talk with your child about the relationship s/he has with 779
their teacher

15. Talk to your child about their classmates 757
13. Supervise the doing of homework .627

Praise child when s/he completes schoolwork

Participate in raffles organized for the improvement of the
school

8. Attend when required by the school .784
3. Attend school meetings .778
9. Attend expert talks organized by the school .681
10. Pick up your child from school .546
20. Know the evaluation system of the school 775
21. Know the school regulations .736
18. Know about the support services provided by the school .682
22, Know the training and experience of the child's teachers .596
14. Have a different opinion regarding what affects academic .873
performance
11. Have a different opinion regarding what affects your child's .871
behavior
Extraction method: principal component analysis. Rotation method: Varimax with Kaiser2 normalization.
The rotation has converged in 7 iterations.

Notes: *Three items of the 23 original items of the scale, are not within the indicated levels,
therefore they are discarded.

¥ D
Initial model 1.(Chi-square = 209.351; (Chi-square = 194.906; Degrees of freedom
Degrees of freedom = 160 and Probability = 159; Probability level = .028
level = .005)
Fig. 1. Parent’s role in virtual learning Fig. 2. Parent’s role in virtual learning
model 1 model 2
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Now, we proceed to corroborate the factorial solution, for this, we use the CA to obtain a
greater contrast of the specified hypotheses. In this analysis, the covariance matrix is evaluated
instead of the correlation matrix, which helps to establish whether the indicators are equivalent.
Figure 1 shows the initial model of the factorial solution (Tables 1 and 2). Figures 2, 3 and 4 show
the modified models, to identify the best fit of the model according the Chi-square likelihood ratio.

(Chi-square = 185.611; Degrees of freedom = 158; Probability level = .066)
Fig. 3. Parent’s role in virtual learning model 3

Fig. 4. Parent’s role in virtual learning model 4
(Chi-square = 176.508; Degrees of freedom = 157; Probability level = .137)

Table 3 shows the summary of the fit indices obtained from the four models resulting from
the confirmatory analysis. The model that shows the best fit is the model in figure 4, where the
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following estimation errors are correlated: In factor 1, e2 versus e5, e4 versus e5 and in factor 4,
e20 and e21.

Table 3. Models obtained

RMSE CMIN/DF RMR  GFI AGFI PGFI TLI CFI PRATIO PNFI PCFI

A
Model 1 .035 1.308 .058 .925 .902 705 .969 .974 830 .758 .809
Model 2 .039 1.226 .058 .930 .008 704 .980 .983 830 758 .809
Model 3 .026 1175 .053 .934 913 .703 .984 .987 832 765 .821
Model 4 .022 1.124 .052 .937 .916 701  .989 .901 .826 .763 .819

To discuss the result, we focus on three fundamental aspects on which this methodology is
based: evaluating the absolute fit, structural fit and parsimony. In this order, the results are
discussed below

Absolute goodness of fit

To determine the degree that the general model predicts the correlation matrix, the only
statistical measure used for the SEM methodology is the Chi-square likelihood ratio statistic (Kline,
2005). Furthermore, if the Chi-square/df values are in the range of 1 and 3 then an acceptable fit is
obtained (Hair et al., 1999). For its part, the RMR measures the variances and covariances and
verifies whether they differ from the estimates obtained. If its value is close to zero, it is indicative
of an almost perfect fit (Byrne, 2001; Arbuckle, 2003). The Goodness of Fit values for models 1, 2, 3
and 4 are:

Table 4. Absolute fit
Model Chi- df P CMIN/DF RMSEA RMR
square
1 209.351 160  .005 1.308 .035 .058
2 194.906 159 .028 1.226 .039 .058
3 185.611 158 .066 1.175 .026 .053
4 176.508 157 .137 1.124 .022 .052

Incremental fit measures

In relation to the incremental fit indices, allows evaluating the improvement of the proposed
model with the base model, also called the null model. The CFI (Comparative fit index), GFI
(Goodness of fit index) and as an extension of the GFI, the adjusted goodness of fit index (AGFI)
allows adjusting the degrees of freedom between the models, as well as the TLI index (Tucker-
Lewis-Index) are some of the indices suggested for this purpose by McNish et al. (2017). Values
greater than 0.90 are those that show a better fit of the model.

Table 5. Incremental fit

Model Chi-square df p GFI AGFI TLI CFI
1 209.351 160 .005 .025 .002 .969 .974
2 94.906 159 .028 .030 .908 .980 .983
3 185.611 158 .066 .934 .013 .984 .987
4 176.508 157 .137 .937 .016 .989 .901

Parsimony fit measures

To obtain the level of fit of the model, the quality of the required estimated coefficients was
taken into account with the quality of fit of the model. Depending on the value, these can be low,
acceptable or excessively high and range between 0 and 1. Mulaik et al., (1989) propose the
Parsimony Goodness-of-Fit Index (PGFI) which represents a modification of the GFI and considers
the degrees of freedom available to test the model. The proposed ranges are 0.5 to 0.7 and
The Parsimony Normed Fit Index (PNFI) relates the constructs to the theory that supports them.
Values close to 1 denote a higher relationship.

101




European Journal of Contemporary Education. 2024. 13(1) ——

Table 6. Parsimony fit measures

Model Chi-square df p PGFI PRATIO PNFI PCFI
1 209.351 160 .005 .705 .830 .758 .809
2 94.906 159 .028 .704 .830 .758 .809
3 185.611 158 .066 .703 .832 .765 .821
4 176.508 157 .137 .701 .826 .763 .819

4. Conclusion

Finally, we can say that the role played by parents in the educational process carried out
online, was fundamental. The exploratory model reported by Santana et al. (2023) was confirmed,
since the five factors showed excellent values in the standardized estimators, as well as showing
positive correlations between the factors. The structure of the five factors is interesting, which
denotes the degree of importance in which these indicators behave: firstly, the communication of
the parents with the teacher (factor 1), the communication with the children (factor 2), addressing
school issues (factor 3), involvement in school dynamics (factor 4) and the own opinion that
parents have regarding the performance and behavior of their children (factor 5), all this explains
the role of Parents in the online teaching process of their children.

In factor 1, the importance that parents give to communication with the teacher is evident,
since this allows them to be informed about the behavior and performance of their children, their
homework and how they are carried out, and the student's participation in class. Advances in
learning and everything that is consistent with the learning of children. For its part, factor 2 shows
the importance of communication with children, about what they do at school, in the different
classes that they carry out in their studies, in the relationship that children have with teachers, with
their classmates, as well as supervising what they do for homework.

Addressing school-related issues is a fundamental task for parents, since they get involved
when required by the school, at meetings for children's issues, when the school organizes talks with
experts and, very importantly, parents family pick up the children at school.

In addition, parents are involved in the school dynamics, considering it a fundamental task,
since they seek to know the school's evaluation system, as well as the school regulations. In the
same way, they are interested in learning about the support services that the school offers to
students. And very importantly, parents get involved to know about the training and experience of
the teachers who are training their children.

On the other hand, parents have a different opinion regarding the academic performance of
their children, which affects their behavior. This data is interesting if we take into account that it is
from these opinions that it becomes an element for a greater involvement of parents, to be in
communication with teachers and school authorities more frequently. This can advance in the
process of training children and the dynamics of school institutions.

In this way, the purpose of the study is fulfilled, since it was possible to validate the model
reported by Santana et al. (2023) in similar terms, except for the indicators X,, X, and X,; which
did not show factorial scores > 0.5, therefore both were excluded.

As a suggestion, it is advisable to replicate this scale in Latin countries, and for the particular
case of Mexico, expand the study to other regions, municipalities, institutions with the purpose of
continuing to find similarities or differences in terms of the extracted factors that explain the role
of parents in the teaching-learning process of their children (students).
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Appendix

Test on the role of parents in the virtual education of primary education students during the
covid-19 pandemic

Dear Parent, we request your kind collaboration in answering this questionnaire.

The purpose is to identify the educational activities in which you have participated with your child

in this stage of virtual teaching that is carried out due to the health contingency caused by COVID-

19. The information provided will be handled with absolute confidentiality and anonymity, since

the work has strictly academic purposes and its results will help design some strategies that can
improve the process of teaching children.

Thank you for your cooperation

Section A. Sociodemographic data

Sex Age How many people live in
a) Male a) Under 20 your household?
b) Female b) 20t0 30 a) 1

c) 31to 40 b) 2
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d) 41to51 c) 3 or more
What is your civil status? Parents’ level of schooling Number of children
a) Single parent a) Elementary a) 1
b) Married b) Middle School d) 2
c) Widowed C) High School e) 3 or more
d) College
e) Graduate studies
Father’s occupation Mother’s occupation Child’s school grade
a) Unemployed a) Unemployed a) 1st
b) Manual laborer b) Manual laborer b) and
c) Technician c) Technician c) 3rd
d) Merchant d) Merchant d) 4th
e) Professional e) Professional

Section B. Consists of 23 items on a Likert-type scale, which has as response options: 1 = Never,
2 = Almost never, 3 = Sometimes, 4 = Almost always and 5 = Always.

Item | Item Response

1 Talk with the teacher about your child's learning

2 Talk with the teacher about any concerns expressed by your child

3 Attend school meetings

4 Talk with the teacher about how the child performs tasks and
participates in class

5 Talk with the teacher about your child's homework

6 Talk with the teacher about your child's performance and behavior

7 Have a good relationship with your child's teacher

8 Attend when required by the school

9 Attend expert talks organized by the school

10 Pick up your child from school

11 Have a different opinion regarding what affects your child's behavior

12 Participate in raffles organized for the improvement of the school

13 Supervise the doing of homework

14 Have a different opinion regarding what affects academic performance

15 Talk to your child about their classmates

16 Talk with your child about what s/he did at school

17 Talk with your child about what s/he did in the different classes

18 Know about the support services provided by the school

19 Talk with your child about the relationship s/he has with their teacher

20 Know the evaluation system of the school

21 Know the school regulations

22 Know the training and experience of the child's teachers

23 Praise child when s/he completes schoolwork
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Abstract

This study aimed to explore how student teachers self-evaluated their competencies and
evaluated the effectiveness of teacher training in the Northwest Universities and Colleges. A total of
538 student teachers from universities and colleges of teacher education in Northwest Vietnam
voluntarily participated in the survey. The questionnaire focused on the self-assessment of these
student teachers’ qualities and competencies as a teacher. They were also asked to evaluate the
training they received for these competencies. The results showed that most of the student teachers
could identify their strengths and limitations in the role of a teacher and assessed themselves at
good levels for the surveyed competencies including teacher ideology and qualities, professional
skills, and soft skills. In general, the training just met their expectations, yet no particular field was
evaluated at an excellent level. Based on these findings, suggestions were made to review the initial
teacher education programs at the participating universities and colleges.

Keywords: student teachers, student teachers' competencies, teacher education, teacher
ideology, evaluation of teacher education programs, Vietnam.

1. Introduction

No one can deny that teachers played a vital role in the educational system. Hattie (2012)
found that the contributions of the teacher were among the most significant factors that affect
students' success, even in the most modern classes with the aid of sufficient technology. Hattie
(2017) also found that collective teacher efficiency and teacher estimates of achievement
significantly affected students' achievement (Hattie, 2017). Until now, the role of teachers in
assuring teaching quality is still unchangeable (Muzaffar et al., 2023: 367).
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Stronge (2018) noticed that the way to measure teacher effectiveness was still controversial,
yet there was a consensus agreement that "effective teachers make an extraordinary and lasting
impact on their students' lives" (p. 4).

Liakopoulou (2011) researched teachers' professional competence to find out what factors
contribute to a teacher’s effectiveness. A result of 727 secondary school teachers showed that
"personality traits as being a dominant contributing factor to their effectiveness," more important
than other factors including pedagogical knowledge and skills (Liakopoulou, 2011: 72). Teachers'
professional competence as mentioned in this study, similar to the work of Liakopoulou (2011),
includes not only their academic credentials, subject-matter knowledge, abilities, and skills but also
their characteristics and ideology related to teaching.

Hattie (2008, p. 108) also endorsed that "not all teachers are experts, and not all teachers
have powerful effects on students," which means the quality of the teachers is extremely important
in fostering their roles. Therefore, teachers' training at the tertiary level should be carefully
considered.

Barni et al. (2019) noted that, "Teachers’ personal values drive their goals and behaviours at
school" (p. 1). Therefore, the qualities of teachers should be the utmost matter to consider in
educational quality assurance. Ates and Kadioglu (2018, p. 104) stated that to train qualified
teachers, it is necessary to select candidates who love the teaching profession, have sensitivity
toward their students, and that teachers must continuously improve themselves.

Zu et al. (2022) presented nine qualities of a teacher, including Professional Ideal, Professional
Responsibility, Professional Attitude, Professional Discipline, Professional Skills, Professional
Conscience, Professional Style, Professional Honor, and Ideological Leading. Stronge (2018)
discussed six qualities of effective teachers, including Professional Knowledge, Instructional
Planning, Instructional Delivery, Assessment, Learning Environment, and Professionalism.
He analysed the details of those components to show their vital roles for an effective teacher in the
21st century.

Depending on each subject, teachers' professional competencies are diverse. For example,
a Maths teacher and a Literature teacher will need to have different sets of competencies. Yet, there
are always common competencies that every teacher needs to possess, such as the competencies to
plan the lessons, deliver instructions, assess students, and so on. Hakim (2015) analysed four
groups of teacher competencies that contribute much to teaching: pedagogical, personal,
professional, and social competence. All in all, to be an effective teacher, student teachers are
required to work hard to gradually develop and demonstrate their abilities in various aspects:
knowledge, skills, and personality.

To develop teacher competence, Bisschoff and Grobler (1998) proposed eight aspects of
teacher competence, namely: 1) the learning environment (which includes various aspects in
student assessment, questioning techniques, professional attitude, time management, classroom
climate, and cooperative learning); 2) the professional commitment of the teacher (which includes
commitments to be an exemplary model, towards valued social ends, and the ethic of caring);
3) discipline; 4) the educational foundation of the teacher (which includes didactic expertise,
educational development, and educational aims); 5) teacher reflection; 6) cooperative ability of the
teacher; 7) effectiveness (in teaching strategies; curriculum interpretation; and productivity); and
8) leadership style.

In Vietnam, The Ministry of Education and Training (MoET) issued Decision
No. 16/2008/QD-BGDDT dated April 16, 2008, on promulgating the regulation on teaching
professional moral standards. This decision lists specific ethical regulations that Vietnamese
teachers must comply with (MoET, 2008). Some later legal documents generally do not detail
professional moral standards for teachers. Therefore, the standards in Decision No. 16 were used to
develop questionnaire items for this study regarding teacher qualities. Generally, the Decision
requires teachers to have four domains of teacher qualities, including Political qualities;
Professional ethics; Lifestyle, and behaviour.

As regards teacher competencies, the Vietnamese government issued Resolution
No. 29-NQ/TW of November 04, 2013, on “Fundamental and comprehensive innovation in
education, serving industrialization and modernization in a socialist-oriented market economy
during international integration” (Communist Party of Vietnam, 2013). The Resolution emphasised
a need to “transform education from knowledge provision to comprehensive development of
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learners in terms of competencies and personal qualities.” This is considered a blueprint for all
levels of education in Vietnam and for innovating educational programmes.

To implement this Resolution, MoET issued Circular No. 20/2018/TT-BGDDT promulgating
the regulation on professionalism for teachers, including the required qualities and competencies
of teachers, including teachers' ideology, ethics, lifestyle, and teachers’ competencies. MoET also
issued the 2018 General Education Curriculum (K12 Curriculum) affirming the educational goal is
to develop the qualities and competencies of learners (Circular No. 32/2018/TT-BGDDT).
In addition, Directive No. 31/CT-TTg in 2019 by the Prime Minister of Vietnam strengthened moral
and lifestyle education for students. Therefore, universities are encouraged to innovate their
teaching content and training methods to train student teachers.

In Vietnam, there are studies about student teachers' competencies and how to develop them,
yet most of the studies were conducted in the developed cities, for some examples see Nguyen and
Truong (2010), Doan (2010), Hoang and Ninh (2017). There is a serious lack of research on the
quality of teachers in Vietnam's mountainous regions like the Northwest. To the best of our
knowledge, there are no studies about this issue. The Northwest region in Vietnam is one of the
most underdeveloped areas in the country, both in education and economy. This is also the place
where most of the Vietnamese minority groups live, with very rich and diverse cultures and
traditions. Besides, due to the difficulties in the infrastructure and transportation system, this
region frequently lacks teachers, let alone qualified ones. Thus, how to develop this region based on
education is one of the key strategies that require more attention and actions from educators and
the government.

This study, hence, focused on investigating the student teachers’ qualities and competencies,
as well as surveying their perceptions of the extent to which they met the requirements of the
teacher training programmes in participating universities and colleges in Vietnam. This study also
compares the results between two groups of students. The first one is students in the first and
second years of their study, and the second group is students in the third and fourth years of study.

This study, thus, aims to explore the Vietnamese Northwest student teachers' self-assessment
of their personality traits, competencies, and skills as a teacher as well as investigate how the
universities and colleges of teacher education in the Northwest of Vietnam developed their student
teachers’ competencies from the view of these students. Based on the findings, suggestions for
MOoET and other stakeholders will be offered to improve initial teacher education in this region.

2. Methodology

This study surveyed student teachers on their personality traits, teacher ideology, professional
skills, and soft skills that are necessary for a teacher as well as their perceptions on how much their
colleges and universities prepared them for these professional competencies and skills.

2.1. Questionnaire

The questionnaire included open-ended (O) and rating scales (R) questions as the following;:

Q1 (0). Please name the qualities of a teacher that you believe you have already
possessed/developed (Table 2).

Q2 (O). Please name the qualities of a teacher that you currently do not have (Table 3).

Q3 (R). From o to 10, please rate your professional qualities and competencies as a teacher
and the training effectiveness of your university on those aspects (Table 4).

Q4 (R). From o to 10, please rate your classroom management competencies and the training
effectiveness of your university on those aspects (Table 6).

Q5 (R). From o0 to 10, please rate your abilities to design and use active teaching methods and
techniques and the training effectiveness of your university on those aspects (Table 8).

Q6 (R). From o0 to 10, please rate your skills as a teacher in the 215t century and the training
effectiveness of your university on those aspects (Table 10).

Q7 (R) From o to 3, Please rate the level of contributions of several groups of courses
(Table 12) in the curriculum of your universities/colleges in developing your qualities and
competencies.

For Q3-6, participants were asked to evaluate their current professional qualities and
competencies as a teacher and the quality of the programs they were studying from 0 to 10
(0 meaning not at all and 10 meaning excellent and very effective). For Q7, participants were asked
to evaluate the contribution of seven groups of courses from o to 3 (High (3), Average (2), Low (1),
and Not at all (0)).
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2.2, Participants

The study employed a convenience sampling technique, with students from faculties and
schools of teacher education in the Northwest region, Vietnam. Emails with links to the
questionnaire using Google Forms were sent to all of the student teachers in these universities and
colleges. Students voluntarily answered the questionnaire. The survey was taken during August and
September 2022.

This study applied the simplified sample size calculation proposed by Yamane (1967, p. 886)

which is n :m\IJVW’ in which N = 5,000 student teachers (approximately), e=0.05 (95 %

confidence level and p = 0.5). Therefore, the acceptable sample for this study is 370.

A total of 538 student teachers, in five universities and colleges of the Northwest region,
Vietnam, particularly in four provinces: Hoa Binh, Son La, Dien Bien, and Lai Chau, responded to
the survey, which meets the requirement for statistical analysis. The universities and colleges
involved in this study included Tay Bac University (336 student teachers), Lai Chau Community
College (42 student teachers), Son La College (61 student teachers), Dien Bien College of Education
(48 student teachers), and Hoa Binh College of Education (51 student teachers). Students were
coded as P1 (Participant 1) and Pn (Participant n) respectively. Information on the participants is
presented in Table 1.

Table 1. Demographic information about the respondents

Major of teaching Gender Year of study Total
Male Female ist 2nd ard 4th
Childhood Education 12 271 7 122 104 50 283
Politics Education 33 25 - 33 10 15 58
English Language Teaching 11 34 - 39 6 - 45
Geography Education 3 30 4 13 13 3 33
Primary Education 6 19 - 9 8 8 25
Computer Science 11 12 - 17 4 2 23
History Education 4 18 1 12 8 1 22
Vietnamese Literature 1 18 - 13 6 - 19
Maths Education 9 11 - 17 2 1 20
Physical Education 9 1 - 9 - 1 10
Total 99 439 12 284 161 81 538

Of 538 respondents, only 106 (19.7 %) student teachers are Kinh, the rest of the student teachers
(432, 80.3 %) are of other ethnic minority groups in Vietnam. As regards gender, 439 female (81.6 %)
and 99 male (18.4 %) student teachers joined the study. Table 1 also shows that 296 are students in
their first and second years of study and 242 are in their third and fourth years of study.

2.3. Data analysis

Qualitative data from Q1 and Q2 were coded for themes and patterns and then were grouped
into the most common groups of ideas with the frequency of ideas counted. The quantitative data
from other questions were analysed using SPSS 20 for descriptive and inferential statistics.
Correlations and reliabilities were calculated where relevant.

The independent t-tests were run to examine the differences between the two groups of
students. The participants were divided into two groups: 1) Group 1 included 296 15t and 2" year
student teachers (55.20 %) and Group 2 included 242 3™ and 4t year student teachers (44.80 %).

3. Results and discussion

3.1. Personality traits: strengths and limitations

Table 2 displays the result of qualities that participants believed they already possessed when
answering question Q1 listed from the most frequent to the least frequent ones. These are
summarised from the narratives written by student teachers.
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Table 2. Personality traits articulated

No. Themes as qualities N %

1 Love, enthusiasm, and passion for the profession 207 38.48

2 Love and enthusiasm for students 173 32.16

3 Having appropriate ethical qualities 119 22.12

4 Having the desire and spirit to learn and practice to 71 13.20
perfect oneself

5 Being hard-working, diligent, patient, and having the 68 12.64
ability to manage emotions

6 Having fairness, integrity, and honesty 65 12.08

7 Being responsible, self-disciplined, dedicated, and 53 9.85
enthusiastic

8 Being open-minded, sociable, friendly, and gentle 31 5.76

9 Being exemplary and disciplined 27 5.02

10 Having knowledge and understanding of the job 21 3.90

11 Having compassion, humanity, altruism, and tolerance 20 3.72

12 Having professional skills 15 2.79

Table 2 shows that for the participants, the most common qualities they possessed were love,
enthusiasm, and passion for the job itself (38.48 %). Some of them wrote:
"I am passionate about teaching" (P55)
"I love the job with all my heart" (P37)
“I am dedicated and devoted to the job” (P102)

The second most common quality they mentioned was the love and enthusiasm for their
students (32.16 %). Some pre-service students wrote, "Love children" (P1), "Care for children"
(P44), or "Love children and educate with love" (P42). A student wrote very sincerely: "I love
children, so I'm controlling my own temper. My study let me understand that the teaching
profession is very sacred, essential for the young generations of the country” (P158). Another study
wrote, “When I came to the university, my lecturers told me that I would have many challenges in
teaching because teaching is not an easy job. A teacher's responsibility is very high and important,
so I have not stopped trying and learning every day to improve myself” (P23). The result was very
rewarding for the colleges and universities of these students when most of the participating
students believed that they had developed several important qualities of a teacher. These qualities
are core values for a devoted teacher in the future.

The other qualities that they believed they developed during their studies were ethical issues,
a desire and spirit to perfect themselves, hard work, diligence, patience, fairness, integrity, honesty,
and many other good virtues as presented in Table 2.

The results show that participating student teachers in this study believed that they
possessed relevant qualities of being a teacher. However, most of the responses focused on
professional ethics and lifestyle, and behaviour. The participants did not write anything related to
the political qualities of teachers. Although politics modules are mandatory, they are not only for
the initial teacher education programmes but also for all educational programmes in Vietnam.
Hence, the role of these modules in developing the political qualities of teachers seems either to be
vague or obvious. There has been much discussion around teaching and learning these modules in
the Vietnamese context when Vietnamese student teachers expressed their dislike or boredom
studying politics courses. The results of this study suggest that Vietnamese teacher education
universities reform their politics courses in a way that student teachers can connect the values of
these courses to form their political qualities.

In this study, 22 of the participants (4.09 %), most of them in the second and third year of
study, could not name any qualities of a teacher that they have developed. This revealed a certain
level of uncertainty in their studies as well as their future job. It can also be inferred that a certain
number of those student teachers do not possess suitable personal qualities and that the teacher
training programmes failed to equip a small proportion of student teachers with the necessary
professional moral standards. This small number can become a big issue later for these students as
well as for the future quality of education because the personal traits of teachers should be the
utmost matter in education.
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These are the most basic qualities of a teacher because the teaching profession is the
profession of working with people. In addition to teaching knowledge, teachers also have to teach
people to form personalities and inspire and spread the wings of dreams for students so that they
believe in themselves and be successful citizens in the future. These are very necessary qualities
that student teachers have recognized and possessed. However, it will take a long time for them to
practise and improve, especially in reality, to perfect and affirm the above qualities. Above all,
student teachers need to have the effort and spirit of lifelong learning, passion, and creativity,
so that they can cultivate more ethical qualities, and professional expertise and continue to grow in
a changing society that greatly impacts education as it is today.

The finding in this study is similar to the result of Arnon and Reichel (2007) which indicated
that students mutually attributed great importance to the personal qualities of the ideal teacher.
Most of the qualities belong to the "Big Five personality domains" of teacher personality (openness,
conscientiousness, extraversion, agreeableness, and emotional stability) as concluded by a meta-
analysis of Kim et al. (2019a, p. 163). Moreover, the results were in great accordance with the
findings from Huynh et al. (2023) who found that Vietnamese student teachers in early childhood
education had certain important qualities and ethics embodied in STEAM educational activities.

With the open-ended question Q2, the participants also provided their shortcomings. The results
are summarised in Table 3 from the most common limitations to the less common ones.

Table 3. Student teachers' self-reports of the qualities that they did not possess

Themes N % Sub-themes N %
Shy/lack of confidence 96 17.84
Not diligent 35 6.51
Not active 30 5.58
Other qualities (fairness, humility,
Personal honesty, courage, bravery,. qptimism, 28 4.83
- 244  45.35 calmness, tolerance, creativity...)
qualities Lack of pati
ack of patience 18 3.35
Lack of determination and effort 14 2.60
Short-tempered/lack of control 12 2.23
Lack of concentration 6 1.12
Not exemplary 5 0.93
Lack of professional skills (in general) 52 9.67
Lack of communication skills 30 5.58
Lack of pedagogical situation-handling
Professional skills 18 3-35
skills 125 2323 rack of other professional skills (program
design, child care, class management, 15 2.79
leadership, assessment...)
Lack of teaching skills 10 1.86
Professional 66 Lack of professional knowledge and 66
knowledge 95 17- experience 95 17-
Personal 6 Not well studying and practicing, have not 3
goals o2 9-67 achieved personal goals 52 29
Attitude Do not love the job 14 2.60
towards the Lack of devotion to the job 14 2.60
. 30 5.58
job and the Do not 1 hild 5 o
students o not love children .37
Don't have or don't know 67 12.45
Unknown 81 15.06 Lack a lot (unspecified) 14 2.60

A few percent of participants admitted the limitation in attitudes (5.58 %) and qualities
(45.35 %). Particularly, some of them admitted that they did not love the job, or even did not love
children, and lacked devotion to the job.

Among personal qualities, lack of confidence was the most popular limitation of these pre-
service teachers (17.84 %). The results confirmed a view by Nguyen and Hoang (2019) that
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educating qualities and ethics of teachers is an urgent requirement for students of teacher
education schools these days, specifically for preschool teachers as pointed out by Nguyen (2019).

Professional knowledge and professional skills were also a challenge of 17.66 % and 23.23 %
of participants respectively. Although it is understandable because they are still students, tertiary
educators should pay attention to students' opinions on training programs, to better satisfy the
learners' needs. This problem, unfortunately, was indicated a long time ago by Tran (2013) and
remains these days.

Interestingly, 67 student teachers did not know their limitations (27 student teachers) or
reflected themselves as "do not have any limitations" (40 student teachers). Both of these groups
show a weak ability to reflect on self-development. The results directed the need for counselling
and career orientation in high schools, to detect the students who are suitable for pedagogy. Not all
pedagogical students choose to study this profession because of their love and qualities for the
major. For instance, Tran et al. (2023) indicated that many first-year pedagogical students in
Vietnam were not motivated to study (p. 239). This was quite disappointing because being an
effective teacher in Vietnam requires much motivation and devotion when the salary for the job
was considered low so far.

In sum, most of the participants in the Northwest region, Vietnam reported that they have
developed a love of teaching and other suitable abilities as teachers. Nevertheless, they also reported
a lack of confidence and professional knowledge and skills, which directed the need for more effective
training. The reported shortcomings fall into the main six qualities of a teacher to perform effective
teaching as reviewed by Stronge (2018, p. 11), including professional knowledge, instructional
planning, instructional delivery, assessment, learning environment, and professionalism. This
finding can be viewed as a positive result because only when the student teacher can identify their
weaknesses, they can know what needs to be concentrated, practiced, and improved.

3.2. Self-assessment of teacher qualities and competencies and the evaluation of
the effectiveness of the curriculum in the Northwest region

Professional qualities and competencies as a teacher

The results in the student teachers’ professional qualities and competencies as a teacher are
reported below:

Table 4. Self-reported qualities and the training quality of the universities

Self- Evaluation
assessment  of training Pearson Difference
Themes Teacher qualities (A) 3) Correlation® B - A)
M gp M SD
A) (B)

Attitude Passion for teaching 6.08 2549 7.04 2.622 .824 0.06
towards the  Love your students 7.44 2.607 7.28 2.618 857 -0.16
jobandthe  Feeling happy and joyful
students when interacting with 7.40 2.609 7.32 2.575 .868 -0.08
(oa = children
0.963; .
(a5 = 0.961) Want students to improve 8.01  2.615 7.70 2.612 .890 -0.31
Personal Be tolerant and
qualities compassionate towards 7.70  2.622 7.57 2.638 .882 -0.13
(0a =0.971; students
5)?9136_4) VHV;%}ﬁ res;ponSIblhty mn 7.50 2.549 7.34 2.614 .852 -0.16

Ejsﬁgfgiiﬁietr;se of 7.67 2523 7.58 2.548 .915 -0.09

Innovative, fun, and

active 7.73 2.553 7.62 2.586 .886 -0.11

Have a professional 7.55 2.500 7.34 @ 2.615 .862 -0.21

conscience
Professional Know how to educate 6 o 5506 871 0.02
behaviours  students appropriately 75 545 754 59 -7 )
(0a =0.977; Treat students fairly 7.75 2571 7.45 2.550 .847 -0.30
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(ag =0.971) All for the students

although being strict 7.75 2.642 7.57 2.620 .895 -0.18
Simple and friendly )
lifestyle 747 2.612 7.29 2.633 .865 0.18
Caring, sharing, trusting,
supporting and tolerant 7.61 2,530 7.45 2.605 .879 -0.16
among individuals
Respect diversity and
differences 7.83 2,552 7.62 2586 .885 -0.21
Effort and Maintain teacher ethics 7.94 2572 7.75 2.575 .934 -0.19
practice Never stop learning and
(0a = training yourself to be a 7.88 2.573 7.69 2611 .897 -0.19
0.982; better teacher
(o =0.971) Dare to defend what is
right, condemn what is 7.81 2.608 7.65 2.592 .921 -0.16
bad
Cherished and fostered
the love in education day 773 2578 7.54 2.586 .889 -0.19
by day
Average 7.65 2.579 7.49 2.599 0.880 -0.16

Note: a: Conbrach's alpha aa = self-assessment, ag = evaluation of training

Table 4 illustrates that participants assessed most of their personal qualities as “Good” (6.98-
7.94). Only one quality scored 8.01 (very good) (want students to improve). For the training
quality, the scores range from 7.04 to 7.75 (a “good” level). The result also shows that the student
teachers self-rated their qualities higher than the extent to which the training at their universities
has contributed to these qualities. It is then necessary to evaluate the current study programmes so
that they can contribute significantly to developing some required qualities for teachers. It is noted
that numerous studies have shown that personality traits are one of the most influential factors
that drive academic performance (Hazrati-Viari et al., 2012; Karatas, 2015). It will be almost
impossible to train someone “from zero to hero” in just four years, especially in teacher education.
Therefore, a careful selection of candidates for teacher education majors could be another
resolution to develop teachers’ qualities.

Table 5 illustrates the differences between the two groups in their self-assessment of self-
reported qualities.

Table 5 shows that there was a significant difference between the two groups in seven
surveyed aspects, and the results of the first group are higher than the second one. A further study
is needed to explore possible explanations of the result of why third-year and fourth-year students
“self-evaluated” their qualities as teachers lowered than the first- and second-year students did.

Table 5. The differences between the two groups in their self-assessment of self-reported qualities

Themes Teacher qualities Group1 Group 2 t df Slg.' (2-
tailed)
Attitude Passion for teaching 7.077 6.855 1.008 536 0.314
Fogvar(ils tﬁle Love your students 7.593 7.253 1.504 536 0.133
Job and the Feeling happy and joyful when
students interacting with children 7694 7.046 2.884 536 0.004
Want students to improve 8.121 7.863 1.139 536 0.255
Personal Be tolerant and compassionate
qualities towards students 7:929 7423 1.083 536 0-279
High responsibility in work 7.603 7.369 1.668 536 0.096
Teacher's sense of responsibility 7.845 7.444 2.198 536 0.028
Innovative, fun, and active 7.882 7.548 2.258 536 0.024
Have a professional conscience 7.694 7.378 2.234 536 0.026
Professional Know how to educate students ) ) 1056 6 0.901
behaviours appropriately 775 7:315 05 o3 29
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Treat students fairly 7.899 7.560 1.838 536 0.067

11;(1311 rflcérsf[}rliec ftudents although 7.926 7.531 1513 536 0.131

Simple and friendly lifestyle 7.657 7.249 1.409 536 0.159

Caring, sharing, trusting,

supporting and tolerant among 7.758 7.436 2.031 536 0.043

individuals

Respect diversity and differences 7.936 7.689 1.260 536 0.208
Effort and Maintain teacher ethics 8.098 7.751 2.005 536 0.045
practice Never stop learning and training

yourself to be a better teacher 8.040 7-693 1.329 536 0.184

Dare to defend what is right,

condemn what is bad 7:953 7-643 1.075 536 0.283

Cherished and fostered the love

7.855 7.581 2.234 536 0.026

in education day by day

Classroom management competencies
The participants' current ability to organise classes and the training quality of the universities
were reported in Table 6.

Table 6. Classroom management competencies

Evaluation of

Knowledge and skills in Self-assessment the Pearso.n Difference
A) programme Correlation

classroom management (B) i (B-A)
M(A) SD M(B) SD

Eﬁg:v how to set classroom 7.22 2.544 7.35 2.601 .866 0.13

Know how to observe children's

activity and attract children's 7.54 2.488 7.54 2.494 .863 0.00

attention

Know how to organise collective 7,53 2.478 755 2.552 856 0.02

activities ) ) ) ) ’ )

Can connect and build

relationships with students in 866

the spirit of respect, listening 741 2:533 74 2.571 ) 0.00

and understanding

Can encourage students to

actively participate in classroom 7.51 2.526 7.52 2.531 .860 0.01

activities

Can assign tasks to students and

manage time when assigning 7.49 2.473 7.45 2.551 .867 -0.04

tasks

Can build positive relationships

with parents for effective 7.50 2.485 7.49 2.502 .869 -0.01

classroom management

Average 7.39 2.496 7.44 2.554 0.847 0.04

Table 6 shows that for classroom management competencies, the lowest evaluation was for
knowledge (know how to set classroom rules: 7.22) whereas all other aspects were approximately
7.50 (a good level). For the contribution of the training to these aspects, the results were also at a
“good” level (M= 7.35 to 7.55). The differences between the self-reported competencies and how
the training at the universities contributed to their development of these competencies were also
the same.

Table 7 displays the differences in self-assessment between the two groups for classroom
management knowledge and skills.
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Table 7. Differences between the two groups of students in classroom management knowledge
and skills

15t & o2nd 3rd & 4th

Knowledge and skills in classroom Sig. (2-
management year year t df tailed)
students students

Know how to set classroom rules 7.431 6.950 2.188 536 0.029
Know how to observe children's activity and 6 6
attract children's attention 7747 7290 212 53 0-034
Know how to organise collective activities 7.751 7.253 2.326 536 0.020
Can connect and build relationships with
students in the spirit of respect, listening and 7.623 7.158 2.126 536 0.034
understanding
Can encourage students to actively 8 6
participate in classroom activities 7734 7224 233 53 0.020
Can assign tasks to students and manage 646 8 6
time when assigning tasks 704 7397 1.565 53 0.114
Can build positive relationships with parents 7704 7,253 2.098 536 0.036

for effective classroom management

The result illustrates that students in the third and fourth years of study were less confident
in their classroom management knowledge and skills than the first and second-year students.
Perhaps first-year and second-year students thought it was “easy” to teach. However, when they are
in their third and fourth year of study, they are taught to develop these competencies and start
feeling that classroom management is not such “easy.”

In sum, the results show that participants believed they were good at knowledge and skills in
classroom organisation. The results also indicate that the training somewhat met the expectations
of the students. Since the MoET issued a new curriculum (MoET, 2018), the skills to organise
learners' activities, design and use active teaching methods and techniques, and other necessary
skills are crucial for a teacher able to implement the curriculum. Consequently, teacher education
universities, including the participating ones in this study, are required to reform their curricula
and training activities to prepare undergraduates so that they are more confident in their teaching
careers regarding these knowledge and skills.

Competencies to design and use active teaching methods and techniques
Table 8 reports the results of students’ self-assessments and their evaluation of the training.

Table 8. Self-assessment and evaluation of the training for competencies to design and use active
teaching methods and techniques

Self- Evaluation of
Items assessment the training

M(A) SD M(B) SD

Pearson Difference
Correlation” B-A)

Improving

traditional teaching 7.22 2.521 7.49  2.597 .847 0.27
methods

Combining a variety
of traditional and
modern teaching
methods

Strengthen the use of
appropriate teaching
aids and information 7.45  2.452 7.39 2.560 .854 -0.06
technology to

support teaching

Use teaching

techniques to

promote positivity 7.44 2.519 7.46  2.533 841 0.02
and creativity

7.34 2.524 7.31  2.505 .856 -0.03
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Focus on subject-

specific teaching 7.42  2.459 7.51  2.532 .845 0.09
methods

Fostering active

learning methods for 7.49  2.499 7.46  2.509 .838 -0.03
students

Average 7.39 2.496 7.44 2.554 0.847 0.04

The self-assessment scores ranged from 7.22 to 7.49 whereas for the effectiveness of the training
for these competencies, the scores were from 7.31 to 7.51. There was no significant difference in the
overall scoring level for the self-assessment and the participants’ evaluation of the effectiveness of the
training of these competencies, and all of them can be interpreted as at a “good” level.

Table 9 presents the results of differences between the two groups of students in
competencies related to the design and use of active teaching methods and techniques.

Table 9. Differences between two groups of students in competencies to design and use active
teaching methods and techniques

Competencies to design and use active Sig. (2-
te:fching methods z;gnd techniques Group 1 Group 2 t df ta%led)

Improving traditional teaching methods 7.421 6.983 2.007 536 0.045
Combining a variety of traditional and modern
teaching methods 7:532 7104 1.962 536 0.050
Strengthen the use of appropriate teaching .00
aids and information technology to support 7.640 7.216 .0 536 0.046
teaching
;Jsg zizei(;}tlil‘?i%ytechmques to promote positivity 7,636 7.101 2.046 536 0.041
Focus on subject-specific teaching methods 7.640 7.145 2.329 536 0.020
Fostering active learning methods for students 7.704 7.224 2.326 510.964 0.020

Similar to classroom management knowledge and skills, Group 1 students were more
confident in their competencies to design and use active teaching methods and techniques. It is
expected that the training will help student teachers to develop these competencies. However,
the result shows the opposite. The differences were significant for all aspects surveyed.

Skills of a teacher in the 215t century

Regarding some skills that are essential for 215t century teachers, students were slightly less
confident than other surveyed qualities and competencies, albeit also at a good level. For the self-
assessment, the results were from 7.11-7.36 and 7.34-7.47 for the quality of training. The results for
the effectiveness of the training were higher (at an average of 0.17).

Table 10. Teacher skills in the 215t century

Self- Evaluation of Pearson Diff

Skills assessment the training Correlation 1(BereAn)ce

M(A) SD M (B) SD * -
glfillflsawareness 7.36 2.538 7.37 2.436 .868 0.01
s%;fsntﬁyai?ns 7.15 2.490 7.34 2.442 .863 0.19
Communication
skills 7.14 2.515 7.40 2.424 .860 0.26
Teamwork skills 7.35 2.446 7.40 2.400 .866 0.05
Critical Thinking u 5 48 3
and Creativity 7. 487 7.40 2.411 .833 0.29
Problem Solving
skills 7.17 2.472 7.40 2.428 .851 0.23
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Emotion Control
skills 7.32 2.477 7.47 2.400 .861 0.15

Average 7.23 2.489 7.40  2.420 0.857 0.17

These skills are crucial for modern teachers (Astuti et al., 2019; Kim et al., 2019b; Frenzel et
al., 2021). Kim et al. (2019b) highlighted the notion of "teachers as learners" and other related
qualities such as self-awareness, collaboration, and critical thinking, problem-solving as key
competencies for sustainable development. These skills also require more attention from the
participating institutions in this study.

Table 11 illustrates the differences between the two groups in these skills. Interestingly, there
were no significant differences between the two groups of students in the surveyed skills in the
215t century.

Table 11. Differences between the two groups in self-assessment of teacher skills in the 215t century

215t-century skills Group1 Group2 t df f;?l.e(;)-
Self-awareness 7.468 7.228 1.090 536 0.276
Learning and self-study 7.327 6.942 1.786 536 0.075
Communication 7.306 6.929 1.732 536 0.084
Teamwork 7.485 7.178 1.446 536 0.149
Critical thinking and creativity 7.246 6.946 1.301 536 0.165
Problem-solving 7.206 7.004 1.365 536 0.173
Emotion control 7.498 7.104 1.841 536 0.066

3.3. Contributions of seven groups of courses to the teacher education
curriculum

In Vietnam, student teachers are trained with seven groups of course in the curriculum:
1) Politics and Philosophy, 2) Pedagogy and Psychology, 3) Education management, 4) Teaching
Theory and Subject Teaching Methods, 5) Practicum, 6) Professional Ethics, and 7) Soft skills. This
study also asked students to evaluate the contribution of these groups of courses to the
development of their qualities and competencies. The results are displayed in Table 12.

Table 12. Contributions of the curriculum to the development of teachers’ qualities and
competencies

Level of contribution

Group of courses

Mean SD
Politics and Philosophy 2.27 755
Pedagogy and Psychology 2.54 737
Education Management 2.31 .808
Teaching Theory and Subject Teaching Methods 2.48 .788
Practicum 2.59 .739
Professional Ethics 2.60 .736
Soft skills 2.62 .706

The results show that Politics and Philosophy courses were rated lowest. Although Politics
and Philosophy are compulsory subjects in all of Vietnam's university curricula, students in this
study believed that they contributed the least to the student teachers’ competencies. The second
group of courses with the lowest mean was Education Management (2.31). Since these are general
and fundamental courses, it is understandable why students were less aware of the importance of
these courses to the curriculum. This could mean that further communication is needed so that
students can be more aware of the contribution of these courses to developing their qualities and
competencies of teachers.
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The groups of courses that were believed to contribute the most were practicum (2.62),
professional ethics (2.62), and soft skills (2.65). These courses are “specialised courses” so that
students can see the direct connection and contribution of these courses to the development of
their professional competencies.

There are many spaces for improvement in all these aspects since a wide range of actions can
be taken for student teachers to develop these qualities and competencies at a higher level of
confidence. This is also linked to the effectiveness of educational training.

In sum, this study show that for these three main domains that were assessed by the student
teachers, none of the competencies and their components had a score of very good level and higher.
The same was applied to the training quality of the universities. The results can be seen as positive.
The results also show there were significant differences between the two groups of students in their
self-assessment on some aspects of competencies. Generally, the 15t- and 2nd-year students tend to
be more confident in the surveyed qualities and competencies than the 37- and 4th-year students
were. For some qualities and competencies, the differences between the two groups of students
were not significant. The interesting results can be found with skills of being a teacher in the
215t century, which were similar for the two groups and slightly lower than other qualities and
competencies of a teacher.

4. Conclusion

The participating student teachers in the Northwest Region of Vietnam self-reported that
they had competencies in many aspects of being a "good teacher" including teacher ideology and
qualities, professional skills, and necessary soft skills. Most of them articulated rather clearly their
strengths and limitations in teacher qualities. However, there was a small number of student
teachers did not answer this question in the survey. Some Vietnamese student teachers chose the
career not based on their own will, interests, and characteristics but based on other external
reasons including free tuition fees, their parents’ choice, or simply because they failed the entrance
exam for other majors. Therefore, this should be a remarkable point for stakeholders to plan and
develop a better admission procedure to choose suitable candidates for this very important career.

The student’s evaluation of the effectiveness of the training was at a good level on average.
Yet no particular aspect was evaluated with an excellent level. Noticeably, several compulsory
courses in the curriculum received lower appreciation from the student teachers. Further research
is needed to search for insight into this issue: whether these are fundamental courses, hence the
link to the development of students’ competencies is not always explicit or clear, or because of the
other issues related to the quality of teaching and learning these courses.

This study provided a general picture of how student teachers in the Northwest Region of
Vietnam self-assessed their qualities and competencies related to the teaching profession. However,
the data relied much on the student teachers' self-evaluation, without observation of their real
behaviours which is the limitation of the current study. Further studies should be conducted to
investigate the real-life behaviours and competencies of these participants. A follow-up qualitative
study is also needed to explore and provide explanations of the results found in this study.
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Abstract

Currently, the utilization of information and communications technologies in the educational
sphere is experiencing a rapid increase in popularity, in particular, in teaching foreign languages.
The use of information and communication technologies (ICT) has become an integral part of the
educational process. However, modern technologies should optimize classes, and not be a
hindrance in achieving the planned goals. The aim of this paper is to investigate whether the use of
educational online platforms can effectively assist in the development of students' lexical skills.
Having a number of advantages, web platforms are able to optimize the learning process at the
stages of vocabulary semantics, word processing, vocabulary practice and vocabulary output into
speech. The article presents a brief description of open online resources and web platforms for the
development of lexical tasks and exercises, suggests possible options for working with these
resources in the classroom, which can help teachers who want to keep up to date and develop their
professional skills. The results of a study on the use of online platforms for enhancing students'
vocabulary skills are also reported.

Keywords: communicative competence, computer linguodidactics, development of lexical
skills, ICT, information and communication technologies.

1. Introduction

The study program in a technical university is built in such a way that the study of
professionally oriented vocabulary at the lessons of foreign languages occurs earlier than the study
of core disciplines by students. “There is a demand for specialists capable to integrate successfully
the international professional community” (Varlakova et al., 2023), however, future specialists
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often find it difficult to apply the studied foreign language professionally oriented vocabulary in
practice during foreign language professional communication because at this stage of their studies,
they have not yet developed a clear vision of their future professional activities.

As a result, teaching English for specific purposes, including the use of professionally
oriented vocabulary in particular, can largely be limited to the reading and translation of
professionally oriented texts. In this respect, the necessity to find new resources and materials for
teaching a foreign language that can tackle at least two problems: 1) the utilization of the latest
technological resources that keep pace with modern scientific and technological developments, and
2) the enhancement of student motivation to learn a foreign language in order to pursue their
future profession.

Nowadays, computer linguodidactics has become widespread, and with the availability of
access to the global network at almost every home and practically in each smartphone the process
of using network technologies in language learning is greatly simplified. Access to the Internet
provides a wide range of opportunities for learning: search for information on the web, access to
authentic materials (literature, audio and video files), the ability to communicate directly with
native speakers. Having a number of advantages, such as, for example, individual approach,
convenience, mobility, network technologies in training are an inexhaustible source of knowledge
that is freely available. “Technologies have effected every aspect of our lives and replaced many
traditional functions in order to make people lives easier and more comfortable” (Dreimane,
Upenieks, 2022: 1938). “Integrating technology into education provides students with an engaging
learning experience, allowing them to remain more interested in the subject without being
distracted” (Haleem et al., 2022: 276).

There is a huge number of online platforms for effective teaching of general vocabulary, but
not every platform is suitable for teaching professional vocabulary. In the selection process, one of
the most productive Internet resources, in our opinion, turned out to be such platforms as
“VAcademia”, YouTube and “Vkontakte”.

The virtual reality platform “VAcademia” (https://vacademia.com) is mainly used in Russia
to create virtual worlds. This platform has its own in-house developed software, which provides
convenience. As a consequence, a wide variety of additional features can be incorporated into the
virtual environment. These include a voting system, desktop access, conference calls, and the
capability to record events in three-dimensional format. Virtual tools and devices such as virtual
classrooms, virtual meeting rooms, and virtual conference rooms are used to provide a fully
immersive virtual learning experience. This virtual learning environment can be utilized to host
virtual conferences, workshops, and lectures, as well as other educational activities.

One more platform which can be easily used thanks to its simplicity is the third most visited
site in the world — YouTube. On this popular video hosting platform, users with varying levels of
proficiency may find dedicated online language-learning channels. These channels can be divided
into two types: lectures and video lessons.

Lectures are foreign language speeches on a particular topic made by an expert in the specific
field. They require more preparation as these speeches should harmoniously unite all aspects of speech.

Video lessons include all stages of the lesson, adopted in pedagogical science and are held by
a native speaker. In each lesson lexical and grammatical units on the topic are introduced,
afterwards examples of the use of these units in context are given.

The social network “VKontakte” was chosen as the platform for the experiment to integrate
social networks into the educational process. The social network “VKontakte” occupies a leading
position in Runet. According to official data, the site has more than 200 million registered users,
more than 46 million of whom visit the site every day; about 2.5 billion pages are opened daily.
Students spend a significant portion of their free time in front of their computers.
The popularization of “VKontakte” means that a user's personal page is almost always in a browser
tab, and sometimes it is the home page. This allows the users to have constant access to the
information provided on the resource, and it gives access to the necessary educational materials,
both in distance learning courses and in full-time education. "VKontakte" can be used for not only
entertainment purposes, but also for educational and informational purposes, serving as an
effective platform for implementing educational activities. It is worth noting that, for users of the
VKontakte network, the interface is straightforward and user-friendly, with a simple structure and
organized content that is easy to navigate and use.
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The Internet platforms contain authentic video materials which not only enhance students'
independence, but also significantly support the teaching process for teachers. The researchers in
this study have examined the utilization of educational web platforms and assessed their
effectiveness in vocabulary instruction. Therefore, the goal of this research is to investigate whether
the utilization of online educational platforms can effectively contribute to the enhancement of
lexical abilities among students.

Theoretical Background

In the late 20th and early 21st centuries, scientists such as E.S.Polat (2002) and
M.A. Bovtenko (2005) began to investigate the potential of information and communications
technologies for teaching foreign languages. As a result, computer-based linguodidactic methods
began to emerge in the educational process.

It should be noted that the concept of "linguodidactics" was first introduced by
N.M. Shansky in 1969. The scientist defined this notion as “the study of general patterns of
language learning, the specific content, methods and means of teaching a particular language
depending on didactic goals, objectives and the nature of the material being studied, the
conditions of monolingualism or bilingualism, the stage of learning and intellectual and speech
development of students” (Shansky, 1969).

In its turn, the term “computer linguodidactics” appeared only in 1991 thanks to
K.R. Piotrovskaya, who defined the science as “the field of linguodidactics, which studies the theory
and practice of using computer and network technologies in language teaching” (1991)
(Piotrovskaya, 1991).

In the new reality, distance learning via the internet has become an integral part of the
education process. The COVID-19 pandemic has accelerated the transition towards online learning
and the utilization of all available educational means (Valieva et al., 2021). “It is prudent to develop
electronic learning materials and environments at the institutional level” (Gerasimova et al., 2022:
52). Numerous researchers have conducted studies regarding online learning and digital
technologies (Williamson et al., 2020; Shohel et al., 2021; Karimian et al., 2021).

For instance, W. Wargadinata et al. study the use of such applications as “Whatsapp”, “Zoom”
and “Google Classroom” in the process of education (Wargadinata et al., 2020). J. Keengwe and
M. Bhargava examine the application of mobile technologies (Keengwe, Bhargava, 2014).

“It is necessary to have an in-depth knowledge of the search for and implementation of the
advanced technologies” (Litvinenko et al., 2020: 435). Due to the fact that “mineral resource
complex is one of the factors of sustainable development of the country” (Khrustaleva et al., 2021:
417), teachers at Saint Petersburg Mining University are “closely involved in the study,
development, and implementation of online learning technologies and lexical innovations”
(Gagarina et al., 2022; Vinogradova et al., 2021).

O.Yu. Kharlamova et al. (2023) study “enhanced terminology acquisition during an ESP
course” among the students of the Mining University. S.A. Sveshnikova et al. (2022) analyzes
“the development of engineering students’ motivation and independent learning skills”, Y. Murzo
et al. (2019, p. 143) analyze “the experience of text content development for an online course
created for oil and gas professionals”.

Nevertheless, the issue of using such platforms as “VAcademia”, YouTube and “Vkontakte”
platforms for the development of lexical skills at the technical university has not yet received
serious consideration. Taking into account the extensive list of possibilities offered by the Internet,
we would like to analyze and identify the advantages or disadvantages of using these online
platforms in teaching foreign language professionally oriented vocabulary.

In addition to the ability “to share information anywhere and at any time, social media
platforms are also a great source for networking opportunities” to start social activities and perhaps
find new jobs (Zhiltsov, Maev, 2020).

2. Methodology

Research Design

The following methods were used in the research process: 1. Analysis of existing online
learning platforms 2. Direct observations 3. Descriptive approach (observations, comparisons,
classifications, generalizations, and interpretations) 4. Modeling 5. Statistical analysis and
graphical representation. These methods were implemented using computer software, including
SPSS 17.0 by IBM and Microsoft Office Excel 2017.
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The Student's paired T-test was used to compare related samples, and the equality of
variances was assessed using Fischer's F-test.

In our experiment, we conducted a study with second-year students in the architecture program
at Saint Petersburg Mining University. We used the opportunities of online platforms mentioned
above: videos from the YouTube channel “How to Architect?”; special communities, devoted to English
teaching of the social network “Vkontakte” (during the experiment we also created our own community
on this social network); and wide range of tools of the online platform “VAcademia”.

Improving the professional knowledge, skills and abilities of architecture students can be
done only with the help of specially selected audio, video and text materials, including
professionally oriented vocabulary. The search, selection and use of these materials at the process
of teaching professional vocabulary in English are the most important tasks to be solved during the
educational process.

The content of these materials on architecture topics is a necessary condition for the
formation of the students’ interest in expanding their professional knowledge with the help of
professionally-oriented vocabulary.

The videos from the YouTube channel “How to Architect?” were used by teachers of the
Department of Foreign Languages of the Mining University to teach professionally oriented
vocabulary to architecture students within the framework of the conducted experiment. This
channel has been run by a professional architect Doug Patt since 2008. Today you can find
hundreds of videos all about architecture there. There is an extensive play-list with a series about
why buildings look like they do, videos about making portfolio, videos featuring real architectural
projects, a series how to design like an architect. Here there is much video information about laws
of architecture and architectural styles.

Our task was to develop tutorials for the 12 lectures on architecture included in the playlist
“Understanding Architecture”.

Teaching assignments included topical vocabulary, pre-watching assignments, a block of
viewing assignments, and after-watching assignments.

The tasks developed were divided into thematic blocks, each devoted to one aspect related to
architecture: Understanding Architecture; Architecture: form or function; Function follows form;
Symmetry; Asymmetry; Proportion; Scale; Architecture and Skin; Beauty; Modern architects
(Moshe Safdie and Zaha Hadid) and Building materials.

Each block of tasks consisted of the following logical parts: 1) pre-viewing, which is aimed at
familiarization with the topic of the video material and preliminary elimination of linguistic
difficulties before viewing the video; 2) viewing — aimed at understanding the content of the video;
3) post-viewing — involving practice of oral and verbal communication of the students in
professional situations.

The pre-view exercises were designed to prepare students for the viewing experience,
to establish the main concepts, introduce major lexical and grammatical units, and facilitate the
understanding of the video through discussions on various topics, etc. The exercises during
watching provided an understanding of the film's content, while post-viewing exercises were aimed
at controlling and correcting understanding of the video and also ensuring further use of the video
in other forms of work on a given topic.

“Vkontakte” is a social network, which was also used during the experiment. Firstly, the
authors analyzed educational communities from “Vkontakte” containing English-language
material, such as "Begin English. English for All" (https://vk.com/beginenglish_ru), “English for
Teaching & Learning” (https://vk.com/englangqu), “English Every Day | Endaily”
(https://vk.com/endaily), “Business English Professional”
(https://vk.com/business_english_prof), “IT News in English with  ElcomSoft”
(https://vk.com/elcomsoftitnews). These educational communities offer educational material,
links to English-language textbooks and English-Russian dictionaries, latest foreign news, video
clips with interactive exercises, vocabulary and grammar practice cards, and authentic fiction. With
the proper integration of social networks into the learning process, both independent and collective
work of students can be varied.

For example, the community “Begin English. English for All”, which has 4.5 million subscribers,
contains 540 discussions about grammar, textbooks, English slang, finding a tutor, books, word
memorization methods, etc., 4000 English videos and 800 articles. That is a whole community of
likeminded people with similar interests and motivation to learn a foreign language. “The educational
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potential of social networks makes it possible to organize an informational and educational
environment that stimulates cognitive interest of students in educational activities, provides them with
opportunities for further self-education and self-development” (Goltsova et al., 2022).

Then taking into account the advantages and disadvantages of already functioning groups,
anew community was created. It was used as an additional educational platform to teach
extracurricular reading of authentic texts, watch professional video in English and listen to specific
tracks according to the students ‘future major.

One more online platform, which we used during our experiment, is Russian resource
“VAcademia”. It provided us a wide range of tools for teaching and collaborative learning activities:
interactive whiteboards, pointers, drawing tools, PowerPoint presentations, remote desktop,
3D objects, voting system, etc.

So, it was decided to use the opportunities of the described online resources both at the
English lessons at the University (the YouTube channel “How to Architect?”; the tools of
“VAcademia”) and in extracurricular activities (the social network “Vkontakte”).

The authors have developed an additional distance learning support system for English
lessons, which is based on a student-centered learning approach. That is, we attempted to tailor
tasks to individual needs and diversify types of independent study. For the second-year students
in our experimental group, we created a community that was joined by those in the subgroup and
the instructor.

In the created community, the teacher posted methodological material, for instance,
examples of the texts for home reading, vocabulary, recommended video and audio files, etc.;
the subgroup leader posted homework for the group; and students were able to submit their
homework, listen to attached audio recordings, watch video files, ask questions. Particular
emphasis was placed on developing the students' skills for independent work with the assigned
material, contributing to the individual organization of work time and space.

Participants

The study was conducted at the Saint Petersburg Mining University from September 2022 to
December 2022 using convenience sampling. Second-year architecture students were randomly
assigned to either an experimental or control group, with each group consisting of 30 individuals.

In the experimental group, regularly used during the teaching of professionally-oriented
English vocabulary were YouTube videos and other open online platforms. This included a set of
tasks that were developed based on these platforms. Practically at every lesson of English they
watched at least one video of the playlist “Understanding Architecture” and did pre-watching
exercises, a block of viewing assignments, and after-watching tasks.

As all the classrooms of Saint Petersburg Mining University are equipped with necessary
facilities, it was possible to use such instruments of “VAcademia” as pointers, drawing tools,
PowerPoint presentations, remote desktop, 3D objects and voting system at the lessons.

Besides, the selected materials of already existing communities and the information from the
newly organized community of the social network “Vkontakte” were used as an additional
educational platform for specific vocabulary training.

In the control group, vocabulary training was carried out primarily using traditional
methods, based on reading specialized texts and completing pre- and post-text tasks.

Here you can see the description of the groups.

Group “A” consisted of 30 students, aged 17 to 22, with A2-B1 language proficiency level.
These students studied English as a foreign language using online learning systems.

Group “B” was expressed by 30 people, aged 17 to 22 years with the same language
proficiency level. They were studying according to the traditional teaching techniques including
reading and translating specific texts and doing vocabulary and grammar exercises.

3. Results and discussion

Ascertaining stage

The ascertaining stage involved a survey to identify patterns in the use of web platforms for
the development of students’ lexical skills during foreign language classes. The questionnaire
included four sets of questions, which allowed us to determine the level of knowledge of
professional vocabulary, students' motivation to use web platforms during language lessons, their
frequency of using these platforms during language instruction, and their ability to produce
professionally relevant oral foreign language texts. A quantitative and qualitative analysis of the
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survey data revealed that 66 % of the respondents had a limited vocabulary in relation to their field
of specialization, and 52 % have considerable difficulties in composing an oral text on topics related
to their future profession, while all of them recognized the necessity of such texts for future
professional activity. 94 % noted insufficient use of web platforms in foreign language classes, 92 %
of the respondents indicated that the use of online platforms would increase their motivation for
learning a foreign language. The results of this survey phase were taken into account when creating
the learning materials for the next phase of the project.

Forming stage

During the second phase of the study and the formative experiment, we evaluated the initial
level of students' lexical knowledge. To do so, we administered a diagnostic test to the students,
which included an interview on one of the topics related to their future profession, such as:
“Ten essential skills needed to be an architect”, “What does architecture mean in life?”, “What does
architecture mean to you?”, “What are the demands of being an architect?”, etc.

When evaluating the oral response, we relied on a qualitative method observational method
using Kim’s scoring rubric (Kim, 2010): 1) professional vocabulary skills, 2) students’ speaking
performance, 3) grammatical competence, 4) meaningfulness.

For each criterion, students were awarded a score on a 0-5 scale, with 0 indicating the
absence of a developed skill and 5 signifying excellent mastery of that skill.

Students’ grades are presented in Figure 1.

Participants' Grades in Oral Presentation

3,8

3,7

3,6

3’2 B Experimental group
3,3 Control group

3,2

3,1

professional students' grammatical meaningfulness
vocabulary skills speaking competence
performance

Fig. 1. Results of diagnostic test

Thus, students received lowest marks in two criteria: professional vocabulary skills (control
group — X = 3,57, experimental group — X = 3,37) and meaningfulness (control group — X = 3,5,
experimental group - X = 3,57).

This fact was caused by a number of This fact was caused by a number of errors in the
presented monologues, including: a limited or extremely narrow range of syntactic constructions
and lexical units on the topic, weak or insufficient disclosure of the topic, lack of clarity of the
message, lack of detail in its key points, illogical or fuzzy organization of sentences within the
monologue, weak connection between them, disordered and incoherent presentation, limited use,
lack or simplicity of means of communication used.

Control stage

During the control stage the effectiveness of web platforms’ usage for the development of
students' lexical skills was verified. Students passed an oral interview related to professional
activities at the end of term. Figure 2 illustrates students’ grades.
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Participants' Grades in Oral Presentation

4,5
4,4
4,3
4,2 .
41 M Experimental group

4
3,9 Control group
3,8
3,7

professional students' grammatical meaningfulness
vocabulary skills speaking competence
performance

Fig. 2. Results of repeated testing

The findings revealed that students in the experimental group performed significantly better
in terms of professional vocabulary skills, speaking performance, and grammatical accuracy,
compared to the control group.

Computer programs SPSS 17.0 (IBM) and Microsoft Office Excel 2017 were employed for
data processing and graphing.

Indicators of asymmetry and kurtosis, which characterize the shape of a distribution's curve,
were utilized to determine the type of feature distribution.

The values are presented as M+SD, where M represents the sample mean, and SD represents
the sample standard deviation.

A Student's T-test was conducted to compare the averages, as the distribution of the features
conforms to the normal distribution, and the sample variances are equivalent.

The differences between the groups were considered statistically significant with a p-value
less than 0.05. In each case, two-sided versions of the statistical tests were used.

Table 1. Statistical data based on the results of diagnostic and repeated testing

Professional Student’ speaking|Grammatical .
. Meaningfulness
vocabulary skills performance competence
Statistical
characteristics| -Z - g | 8 - g | -8 - g | 8 = g
Sw | S e Sl Qo | 8o S S | 2 S| S | & o g
£ | 88| g5 | £ | 8e|g8| 82|85 | 6§28 |82 =8
= o8| =8 %03 o8| 88 %05 a8 | I8 803 as | &
S0 o w o= S0 o @ OB S 0 o @ = S o M) o
AL KR | =28 | A |8 | =0 | A8 |3 | =0 | A8 |8 | =%
Control group (n = 30)
M 3,57 (3,97 |11% (3,63 4,03 [11% [3,77 (403 7% (3,50 3,97 [13%
SD 0,63 0,67 7% 0,61 0,67 (9% 0,63 0,61 |[-2% |0,51 0,61 |21%
Tpk 2,38 2,42 2,30 3,24
P1-2 <0,001 0,001 0,009 <0,001
F 1,13 1,21 1,07 1,43
Pf1-2 0,725 0,655 0,924 0,312
Experimental group (n=30)
M 3,37 4,40 [31% [3,73 4,33 [16% |3,70 4,43 [20% 3,57 4,33 [21%
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SD 0,61 0,62 (1% 0,78 0,71 ‘—9 % 0,60 0,68 ‘14 % 0,57 0,66 ‘16 %
Tpk 6,49 3,12 4,41 4,77

P1-2 <0,001 <0,001 <0,001 <0,001

F 1,03 1,21 1,28 1,34

Pf1-2 0,955 0,599 0,487 0,421

Tpk 1,25 2,58 |- 0,55 1,68 |- 0,44 |2,40 |- 0,50 2,19 |-
Pc-e 0,217 (0,012 |- 0,585 (0,098 |- 0,674 |0,020|- 0,634 |0,030|-

Note: P1-2 — statistical significance of the difference between the averages of the indicators
prior to and after training; Pfi-2 — statistical significance of the variance difference i between
indicators prior to and after training, as per the Fisher's criterion; Pc-e — statistical significance of
the difference in averages between the control and experimental groups.

Statistical analysis of the data indicates that, prior to the training session, the average scores
of the control group and the experimental group did not significantly differ in any of the following
four aspects: Pc-e > 0.05.

However, after retesting, there was a significant difference (P1-2 < 0.05) in the average values
on all four scales, both for the control group and the experimental group.

During the repeated testing phase, the mean score for the "Professional Vocabulary Skills"
test in the experimental group increased significantly (Pc-e = 0.012).This increase was
approximately 1.11 times higher than in the control group.

The average value for “Student' speaking performance" showed a statistically significant
improvement in the experimental group compared to the control group, with an increase of 1.07
(Pc-e = 0.098). Likewise, the average score for “Grammatical competence” in the experimental
group showed a significant improvement (Pc-e = 0.020), with an increase of approximately 1.1
times compared to the control group.

Online platforms offer a number of advantages. Firstly, the Internet platform contains
authentic video materials, which, not only significantly facilitates teacher’s work (Wang, 2009;
Jevsikova et al., 2021) but also increases students’ independence (Lacka, Wong, 2021). Secondly,
teaching foreign language professionally oriented vocabulary with the help of ICT helps searching
for fresh and relevant resources (Mkrttchian et al., 2021; Davis, 2020). The findings of the survey
align with those of the research conducted by J. Hsu. (2007), L. Lockyer and J. Patterson (2008).

Additionally, a significant role is played by the appropriate selection of internet resources, as
the quality of a given resource, in turn, has one of the most significant impacts on the effectiveness
of vocabulary instruction. If the resource is outdated or of poor quality, the motivation of the
student disappears, and the effectiveness of training will deteriorate.

It should be noted that our research has some limitations. The experiment was conducted at
Saint Petersburg Mining University and included 60 second-year architecture students.
Convenience sampling was employed; students aged between 17 and 22 years with a level of
language proficiency of A2 to B1 were divided into two groups: the experimental group and the
control group. We didn’t take into account the gender and the age of participants. In future
scientific works the authors plan to examine more participants from different majors.

4. Conclusion

The study of using online platforms was performed at the Department of Foreign Languages
of Saint Petersburg Mining University from September 2022 to December 2022. The results of the
experiment conducted at the Mining University confirm the effectiveness of using web platforms
for the development of architecture students' lexical skills, improving their professional knowledge
and abilities. Passing an oral interview, the students of experimental group showed better results in
such indicators as professional vocabulary skills, students’ speaking performance, grammatical
competence and meaningfulness. The average value for these indicators in the experimental group
was statistically 1.10 times more than in the control group.

The results prove that the use of online platforms when teaching professionally oriented
vocabulary has a positive impact on learning in general and helps solve a number of problems that

128




European Journal of Contemporary Education. 2024. 13(1)

arise when teaching such vocabulary to students of non-linguistic specialties. Online platforms
provide all possible ways of transcoding vocabulary, regular repetition of lexical material, which
can favorably affect the effectiveness of vocabulary learning.

Thus, online resources and web platforms are an excellent modern means for the
development of communicative competence.
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Adaptation of Psychological Performance Inventory for Sport Schools’ Students
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Abstract

Recently, there has been an increasing need to develop mental toughness of students who
participate in sport, in order to improve their adaptation not only during sporting activities but also
in other contexts. Developing mental toughness skills among sport school students is one of the
main ways to ensure their psychological well-being, and therefore research in this area is of great
importance. However, there is currently a lack of adapted validity measures that consider socio-
cultural factors to assess their psychological skills, namely mental toughness. For this purpose, it is
necessary to adapt and validate a modern, useful measure of psychological resilience skills.
Therefore, the aim of this paper is to conduct an adaptation of the Psychological Performance
Inventory-Alternative (PPI-A) for sport school students. The participants of the study were
378 basketball sport school students aged 15-18 years from different Lithuanian basketball sport
schools. Confirmatory factor analysis (CFA) was conducted using Jamovi software. Pearson
correlation coefficients and average variance extracted were calculated using Jamovi software and
Excel program. These indicators were used to check the convergent and discriminant validity of the
questionnaire. Reliability of the questionnaire was checked using Cronbach's alpha and
McDonald's omega. Structural equation modelling showed an acceptable fit of the four-factor PPI-
A model. Validity and reliability analyses revealed a good level of internal consistency between the
factors. Given the appropriate psychometric properties, the Lithuanian version of the Psychological
Performance Inventory-Alternative (PPI-A) can be used in studies aimed at better understanding
of mental toughness among sport school students. Further research on the structure of the
instrument is also warranted in order to validate the questionnaire for other samples.

Keywords: mental toughness, psychological performance, validation, adaptation, sport
schools, students.
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1. Introduction

Researchers have long discussed the issues of examining the education of sport school
students in sport activities (Jankauskas, 2016; Opstoel et al., 2020). A systematic review of the
literature (Opstoel et al., 2020) revealed that in the last 10 years, only 26 studies have focused on
the personal and social development of students through physical activity and sport. Hardman et
al. (2014) encouraged researchers to keep in mind that personal and social development is one of
the main and most frequently cited objectives of European education through sport. This
undoubtedly demonstrates the relevance of research in this area and that there is scope for further
development and expansion of the research related to the personal, social, and psychological
education of students in sport schools. According to the results of the systematic review of the
literature (Opstoel et al., 2020), personal, social, and psychological education (the development of
personal, social, and psychological skills) was the most frequently studied phenomenon. Through
sport, pupils learn to behave correctly, to show empathy and respect, to resolve conflicts, and to
cooperate with team members (Warburton et al., 2020).

One of the more important psychological skills is mental toughness (the personal ability to
consistently achieve high levels of personal goals or top performance despite daily challenges,
stressors, and the ability to ignore overwhelming odds) (Gucciardi et al., 2015). In the sports
community, there is a widespread belief that an athlete possessing mental toughness is more
inclined to attain success in their sporting endeavors (Crust, Clough, 2011). The importance of
mental toughness has increased even more in the Covid pandemic and post-pandemic period
(Shepherd et al., 2021). In addition, mental toughness has been most often studied in the context of
sport, but the importance of mental toughness skills has recently been recognized in other domains
(Liew et al., 2019). It has been suggested that mentally tough individuals are likely to be social and
to be sociable, as they are able to remain calm and relaxed, and are competitive in many situations,
but at the same time, in these situations, they have lower levels of anxiety than others (Guszkowska,
Wojcik, 2021). Such individuals have high self-confidence and believe that they are in control of their
own destiny as they are not affected by competitive environments (Guszkowska, Wéjcik, 2021).
Therefore, it is indisputable that mental toughness skills are important not only in the context of
sport. Despite its growing popularity, it is important to acknowledge that mental toughness skills are
a relatively new area of research for the scientific community (Brace et al., 2020).

There are various research tools, which could be used to measure mental toughness. Typically,
these instruments are designed with a specific number of items to assess various aspects of mental
toughness. For instance, Psychological Performance Inventory — PPI (Loehr, 1986) contains 42 items
constituting seven scales: self-confidence, negative thoughts control, positive thoughts control,
attention, control, visualization, performance imagery control, attitude. Psychological Performance
Inventory-Alternative — PPI-A (Golby et al., 2007)) is an inventory containing four scales:
determination, self-belief, visualization, positive cognition. It contains 14 statements. The MeBTough
(Mental, Emotional, and Bodily Toughness Inventory), developed by Mack and Ragan in 2008, is a
scale designed to diagnose the psychological, physical, and emotional components of mental toughness.
It is composed of 43 statements. Mental Toughness Questionnaire — MTQ48 (Clough et al., 2002) is
made up of four main scales and two subscales: commitment, challenge, confidence: belief in one's own
skills, self-confidence in interpersonal contacts, emotional control, life control. It contains 48 items.
Psychological Performance Inventory-Alternative — PPI-A was chosen for adaptation, as the students
who participate in sports do not tend to get used to long questionnaires (with more than forty items)
and want to answer the questions as quickly as possible.

For school sports students, mental toughness skills can help them cope with unexpected
physical and emotional stresses, such as high levels of fatigue, pain, and intense experiences,
during physical activity or sports training (Bird et al., 2021). Performance sport requires
exceptional skill and effort, and the high demands placed on young athletes and the challenges of
the competitive environment require athletes to have perseverance, self-belief, and positive
cognition. Although the actions of sport school students during sporting activities are motivated,
they sometimes lack the mental toughness to complete their actions and achieve their goals.
Therefore, researchers stress the importance of developing mental toughness and responsibility
when facing the challenges of competitive activities (Malinauskas, Juodsnukis, 2017).

The adaptation of the Psychological Performance Inventory-Alternative (PPI-A) for sport school
students is essential as it can significantly increase the effectiveness and relevance of psychological
assessment in the context of sporting activity. Sport school students have unique psychological needs
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and challenges compared to the general student population (Romanova, 2021). A tailored psychological
inventory can be adapted to address specific psychological factors that are critical for success in sport,
such as the mental toughness, competitive mindset and goal setting of competitive sport students.

To be able to have an instrument to determine how a student would react to different external
(e.g. competition) and internal (e.g. fatigue, stress) factors, it is necessary to carry out an adaptation
and validation of the inventory. As young athletes are often faced with stressors specific to their
sporting environment, including performance pressure, competition anxiety and injury concerns, the
statements in the adapted inventory are important in assessing how well the students are coping with
these sport-specific stressors, thus providing valuable insights for both the students and their coaches
(Wu et al., 2021). The aim of sports schools is to develop not only academic but also sporting excellence
(Romanova, 2021). A specialised adapted psychological performance inventory can help to identify
athletes' and sport schools’ students’ psychological skills that need to be improved. The development of
an adapted and validated instrument can lead to targeted interventions to improve students' athletic
performance and enhance their psychological strength (mental toughness).

Adaptation and validation of this research instrument is needed as the Psychological
Performance Inventory-Alternative (PPI-A) for Sport Schools is in line with the principles of
evidence-based practice. This ensures that the assessment tools used are valid and reliable in the
specific context, which increases the accuracy of the results and the usefulness of the information
gathered for decision-making (Behnke et al., 2019).

Study hypothesis — we hypothesize that Lithuanian version of the Psychological Performance
Inventory (PPI-A; Golby et al., 2007) has good psychometric properties. Our hypotheses are based on a
previous study (Pocius, Malinauskas, 2023), where a mathematical model of instrument’s exploratory
factor analysis was used to find that the instrument is suitable for factor analysis, furthermore, four
factors explaining 67.03 % of the total number of factors in the factor analysis were identified. The
extracted factors and their constituent items were in perfect agreement with the items extracted by the
authors (Golby et al., 2007), and the internal consistency of all subscales was considered good.

However, there is currently a lack of adapted validity measures that consider socio-cultural
factors to assess psychological skills among sport schools’ students, namely mental toughness.
For this reason, it is necessary to adapt and validate a contemporary useful instrument for mental
toughness skills. Therefore, the aim of this paper is to conduct an adaptation of the Psychological
Performance Inventory (PPI-A) for sport school students and describe its psychometric properties.

2. Methods

The participants of the study were 378 basketball sport schools’ students aged 15-18 years
from different Lithuanian basketball sport schools. The selection of basketball sport schools was
conducted by randomization software. Then students were randomly selected from roosters of
chosen basketball sport schools.

The sport school students completed the Psychological Performance Inventory-Alternative
(PPI-A) questionnaire (Golby et al., 2007). Each questionnaire item is scored on a 5-point Likert
scale. The questionnaire consists of 4 subscales: determination, visualisation, positive cognition,
self-belief. We decided to analyse data with subscales not only by summing the item scores of each
subscale but also by averaging the summed scores.

The Psychological Performance Inventory-Alternative (PPI-A, Appendix 1) was forward-
translated into the Lithuanian language and back-translated into English following the
methodological considerations for double translation and reconciliation. During the translation
and adaptation processes linguistic and psychological differences in the Lithuanian population and
peculiarities in sport practices were considered through the choice of experts with relevant
expertise, e.g., knowledge of sport, knowledge of sport psychology, and proficiency in Lithuanian
language. The confidentiality and anonymity of the data was ensured during the study.

A pilot study involving 203 sport schools’ students was previous undertaken, during which
participants were asked to provide feedback on the clarity of individual items and the rating system
(Pocius, Malinauskas, 2023). A mathematical model of exploratory factor analysis of PPI-A was
performed to extract the factors and to assess whether they correspond to those extracted by the
authors (Golby et al., 2007) of the instruments (Pocius, Malinauskas, 2023). Principal component
analysis and orthogonal Varimax rotation were applied in the pilot study, uncovering four factors
that accounted for 67.03 % of the total variance. The factors and the items associated with them, as
identified in the pilot study, were found to align completely with those identified by the creators of
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the instrument (Pocius, Malinauskas, 2023). Therefore, the present study only conducts a
confirmatory factor analysis with another sample of participants (378 sport school students), as is
required by the methodological standards for instrument validation.

Confirmatory factor analysis (CFA) was conducted using Jamovi software (The jamovi project,
2022). To evaluate model fit, y2 statistics, comparative fit index (CFI), Tucker-Lewis index (TLI),
root mean square error of approximation (RMSEA), standardized root mean square residual
(SRMR), Akaike information criterion (AIC), Bayesian information criterion (BIC) were calculated.
Pearson correlation coefficients and average variance extracted (AVE) were calculated using
Jamovi software and Excel program. These indicators were used to check the convergent and
discriminant validity of the instrument.

Discriminant validity was assessed by examining the square root of the AVE. When this value
of each measure variable is greater than the correlation coefficient between the variables, it
indicates that discriminant validity is established (Hair et al., 2013).

The internal consistency of the questionnaire was assessed by Cronbach’s alpha coefficients.
Reliability of the instrument was checked using McDonald's omega coefficients. To confirm the normal
distribution of the data, the normality of the data was assessed by asymmetry (skewness) coefficient
and by measure of the tailedness of a distribution (kurtosis). Skewness and kurtosis coefficients were
between +1 and -1, and is possible to conclude that the distribution of all variables does not significantly
differ from the normal distribution. Statistical significance was set at p < .05 for all tests.

The study was approved by the Committee for Social Sciences Research Ethics of Lithuanian
Sport University. The research was conducted in accordance with ethical guidelines and the legal
code of the country in which the study was conducted. The researcher obtained approval from the
coaches at sports schools to administer a face-to-face questionnaire to the students.

3. Results

Confirmatory Factor Analysis

Using confirmatory factor analysis (CFA), we wanted to see how well a pre-specified model,
which was tested in a pilot study, is confirmed by the observed data from this study. The results
obtained from the CFA, using the Psychological Performance Inventory (PPI-A) are summarised in
Table 1. As illustrated in Table 1, all standardized estimate values are greater than 0.50 and
statistically significant, what, according to Chin (1998), proves that all variables with loadings
higher than 0.50 are acceptable for the predefined (four-factor PPI-A) model.

Table 1. Indicators of the confirmatory factor analysis (CFA)

95 % Confidence Interval

Factor Item Estimate SE Lower Upper Z p Stand.Estimate
Factor1 P1 0.736 0.03940.659 0.814 18.69 <.001 0.820
P2 0.678 0.04350.593 0.763 15.60 <.001 0.726
P3 0.786 0.038 0.711 0.860 20.56 <.001 0.875
Factor2 P4 0,654 0,064 0,528 0,780 10,15 <.001 0.537
P5 0.558 0.040 0.480 0.637 13.96 <.001 0.682
P6 0.772 0.04240.689 0.856 18.21 <.001 0.853
P7 0.583 0,063 0,458 0,709 9,14 <.001 0.501
Factorg PS8 0.453 6.04010.374 0.531 11.30 <.001 0.575
P9 0.576 0.03960.498 0.653 14.56 <.001 0.702
Pio 0.648 0.04250.565 0.732 15.26 <.001 0.731
P11 0.473 0.03790.399 0.547 12.50 <.001 0.618
Factor4 P12 0.713 0.048 0.619 0.807 14.84 <.001 0.720
P13 0.817 0.046 0.727 0.907 17.74 <.001 0.830
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P14 0.762 0.045 0.673 0.851 16.76 <.001 0.792

Notes: Items (P1—P14) of Psychological Performance Inventory-Alternative (PPI-A) are described
in Appendix 1. Factor 1 — Determination; Factor 2 — Visualization; Factor 3 — Positive Cognition;
Factor 4 — Self-belief.

The results of the CFA showed that all indices (Chi-Square Fit Index [x2(70) = 203.0, p <
0.001]; CFI = 0.95; TLI = 0.93, SRMR = 0.047, RMSEA= 0.070 (RMSEA 90 % CI 0.06—0.08))
were adequate and suggested data fit to the 14-item instrument PPI-A structure (Table 2). There is
no need to evaluate AIC and BIC as the pre-specified (four-factor PPI-A) model of instrument
created by the authors Golby, Sheard and VanWersch (2007) is model fit and no modified models
have been developed and analyzed.

Table 2. Model goodness of fit criteria of the confirmatory factor analysis for the Psychological
Performance Inventory (PPI-A)

RMSEA 90 % CI
X2 df p CFI TLI SRMR RMSEA Lower Upper AIC BIC
203 70 < 0.945 0.928 0.047 0.070 0.0598 0.0825 11976 12169

.001
Notes: df — degree of freedom. CFI — Comparative Fit Index; TLI — Tucker Lewis index; SRMR —
Standardized Root Mean Square Residual; RMSEA — Root Mean Square Error of Approximation;
AIC — Akaike Information Criterion; BIC — Bayesian Information Criterion.

The estimated factorial loadings (standardized estimates) above the arrows are displayed in
Figure 1. As already mentioned, all the items with factorial loadings higher than o.50 are
acceptable for the predefined model.

Fig. 1. Path Diagram

Notes: Items (P1—P14) of Psychological Performance Inventory-Alternative (PPI-A) are described
in Appendix 1. Factors: Fc1 — Determination; Fc2 — Visualization; Fc3 — Positive Cognition; Fcq —
Self-belief. The factorial loading of P7 is 0.501.
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Descriptive, Reliability and Validity Analysis

In order to elaborate on previous results of the present study, the reliability and validity of
the model's indicators (factors) were assessed. Table 3 provides the descriptive statistics,
the Cronbach’s alpha, composite reliability (such as McDonald’s ®), and AVE. The internal
consistency of all factors was determined to be above 0.70, with values ranging from 0.75 to 0.84,
indicating a high level of internal consistency for the measures. The composite reliability values
were above 0.70 for all the factors. As the composite reliability of all constructs is well above the
recommended level, the internal reliability of the measurement items is considered as good.

AVE was used as a measure to assess convergent validity. According to Psailla and Vagner
(2007) AVE values above 0.40 indicate that the convergent validity of the instrument is acceptable.
The AVE for all factors ranges from 0.43 to 0.66 (Table 3). This means that the convergent validity
criterion is met.

Table 3. Descriptives, reliability and validity analysis indicators

Factors Mean SD Cronbach's CR — McDonald's w AVE
a

Factor 1 4.09 0.795 0.844 0.850 0.655

Factor 2 3.68 0.788 0.746 0.745 0.433

Factor 3 3.80 0.618 0.750 0.753 0.435

Factor 4 3.44 0.842 0.822 0.825 0.611

Notes: AVE — Average Variance Extracted. CR — Composite Reliability. Factor 1 — Determination;
Factor 2 — Visualization; Factor 3 — Positive Cognition; Factor 4 — Self-belief.

The Fronell-Larcker criterion (Fornell, Larcker, 1981) was used to check the discriminant
validity of the model. According to this criterion, the square root of the average variance extracted
by a construct must be greater than the correlation between the construct and any other construct.
When this assumption is met, discriminant validity is established. The criterion for discriminant
validity was satisfied, as the correlations between the PPI-A factors were found to be less than the
respective square roots of the AVE values, which were not less than 0.658 (Table 4).

Table 4. Square root of the average variance extracted (AVE) and correlations matrix

Factors 1 2 3 4

1 Factor 1 (0.809)

2 Factor 2 0.611 (0.658)

3 Factor 3 0.656 0.552 (0.660)

4 Factor 4 0.343 0.186 0.432 (0.782)

Notes: Values in parentheses represent the square root of the variance extracted (AVE). Factor 1—
Determination; Factor 2 — Visualization; Factor 3 — Positive Cognition; Factor 4 — Self-belief.

4. Discussion

The cultural context of sports schools in different countries can be unique. Using an
instrument adapted and validated in a specific country could ensure that the assessment of
psychological well-being is relevant to the experiences of students in sport schools and the learning
and sporting environments in that country. That is why this study aimed to conduct an adaptation
of the Psychological Performance Inventory-Alternative (PPI-A) for sport school students and
describe its psychometric properties.

A review of the national scientific literature on mental toughness suggests that there is still no
consensus on a specific single scale that can be used to measure the level of mental toughness of
sport school students. Therefore, this study is important to fill this gap in the relevant literature.
It can be assumed that this study has established a valid and reliable measure of mental toughness
in sport school students. A CFA was carried out to assess whether the data confirmed the
theoretically devised model. According to the fit indices obtained, it can be said that the construct
validity of the Psychological Performance Inventory-Alternative (PPI-A) has been confirmed
(Gucciardi, 2012; Gucciardi et al., 2021) because fit indices were of the four-factor structure were
sufficient. The conceptual and psychometric analyses revealed the factors are essential to pre-
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specified (four-factor PPI-A) model of instrument created by the authors Golby, Sheard and
VanWersch (2007).

The reliability of the measurements obtained from PPI-A instrument was examined by
Cronbach’s alpha and McDonald's omega reliability methods. We found acceptable Cronbach’s
alpha coefficients for all four subscales of instrument (ranging from 0.75 to 0.84), which was in line
with those seen in a similar study (Gucciardi, 2012). Measurements with a reliability coefficient of
0.70 and above are considered reliable (Siiriicii, Maslakci, 2020). The findings suggested that the
Lithuanian version exhibited a satisfactory to commendable degree of internal consistency.

The use of tools such as the PPI-A questionnaire, which provide comprehensive information
while minimizing the load on students, is essential in the field of sport education science. This
ensures that the assessment does not interfere with the training process. Based on our empirical
findings, the adapted version of the PPI-A is an ideal choice for researchers and practitioners
seeking to obtain concise data covering key aspects of mental toughness among sport school
students (Guszkowska, Wojcik, 2021). There are currently no other instruments available in the
country that appear to be a better choice for measuring specific aspects of mental toughness
(Pocius, Malinauskas, 2023).

The hypothesis, that Lithuanian version of the Psychological Performance Inventory (PPI-A)
has good psychometric properties, has been confirmed. As already mentioned, the results of
present study confirmed a four-factor structure, which is consistent with the structure of the
original inventory in English language. It should be noted that our data are very close to the
original version's factorization rates (Golby et al., 2007; Gucciardi, 2012), whereas latent factors
were stable and ’all indexes reaching levels of adequate fit: ¥2(70) = 160.14, p < .001, CFI = .907,
IFI = .909, SRMR = .060, RMSEA = .060, 90 % CI [.047, .073] (Gucciardi, 2012: 399).

The significance of research. As the field of sport psychology develops, so the tool for
assessing mental toughness among sport school students must also improve. The adaptation of the
PPI-A inventory ensures that it is in line with the latest research and best practice, allowing for
continuous improvement in the assessment and maintenance of the mental toughness like
indicator of psychological well-being of sport school students.

Limitations and future prospects. Our results are limited to 15-18-year-old students from
sports schools and the findings are based on cross-sectional and self-report data. This analysis did
not cover students of other age, and as a result, the conclusions cover only peculiarities of this age
of group students. It would be appropriate to conduct similar study by examining other age groups
of students. Future research can also observe gender differences.

5. Conclusion

The Lithuanian version of the Psychological Performance Inventory Alternative (PPI-A) can
be used in studies aiming to better understand the mental toughness of sport school students, as
this study has shown adequate psychometric properties of this instrument. It must be concluded
that it is important to consider research on mental toughness as an essential component of
research on the sustainable development of sport school students. Coaches and sports
organisations should take a holistic approach to the sustainable development of athletes by
integrating the development of mental toughness skills alongside physical education and sport.
This may include mental toughness training, such as visualisation exercises, mindfulness practices
and techniques to help maintain attention and concentration. The use of a validated instrument
(i.e., PPI-A) can help to assess the effectiveness of targeted interventions and the need for support
for sport school students.
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Appendix 1

Items of the Psychological Performance Inventory-Alternative (PPI-A) Questionnaire (Golby,
Sheard, VanWersch, 2007). (For clarity, items are presented in English)

Item Items Degree of agreement with the
labels statement

P1 The goals I've set for myself as a player 1 2 3 4 5
keep me working hard.

P2 I don’t have to be pushed to play or 1 2 3 4 5
practise hard. I am my own best igniter.

P3 I'm willing to give whatever it takes to 1 2 3 4 5
reach my full potential as a player.

P4 I lose my confidence very quickly. 1 2 3 4 5

Ps5 I can keep strong positive emotion flowing 1 2 3 4 5
during competition.

P6 I am a positive thinker during competition. 1 2 3 4 5

P7 My self-talk during competition is 1 2 3 4 5
negative.

P8 I can clear interfering emotion quickly and 1 2 3 4 5
regain my focus.

P9 Playing this sport gives me a genuine sense 1 2 3 4 5
of joy and fulfilment.

P10 I can change negative moods into positive 1 2 3 4 5
ones by controlling my thinking.

P11 I can turn crisis into opportunity. 1 2 3 4 5

P12 I mentally practice my physical skills. 1 2 3 4 5

P13 Thinking in pictures about my sport comes 1 2 3 4 5
easy for me.

P14 I visualize working through tough 1 2 3 4 5
situations prior to competition.

Notes: 1 — Almost never | 2 — Rarely | 3 — Sometimes | 4 — Often | 5 — Almost always. Items 1—3
measure Determination; 4—7 measure Self-belief; 8—11 measure Positive Cognition; 12—14 measure
Visualization.
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Abstract

3D modeling and prototyping are important areas of digital education and have undoubted
didactic potential for the development of engineering thinking, that is highly sought after in today's
economy. The authors suggest using 3D modeling technology to develop the research skills of
schoolchildren when studying natural sciences and implementing interdisciplinary projects aimed
at forming the foundations of a holistic scientific picture of the world through understanding the
relationship and interdependence of the natural sciences. The purpose of the study is to
theoretically substantiate and develop approaches to the development of schoolchildren’s research
skills when studying natural science disciplines based on 3D modeling.

The work uses the following classification of research skills: operational, communication,
organizational, and information. For them, the authors have identified the corresponding
indicators: conducting observations and research during modeling; putting forward a hypothesis;
planning research activities; and analysis of information sources. The curriculum and lesson
planning for the “Technology” course are presented, which allows students to develop research
skills during the implementation of applied educational tasks. A system of tasks and sample models
has been developed to support all stages of students’ research activities during the implementation
of educational interdisciplinary projects following the proposed lesson planning of the module.

In conclusion, the didactic potential of computer 3D modeling and prototyping for the
development of research skills of schoolchildren is formulated: putting forward a hypothesis of a
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natural science nature and testing it experimentally; mastering the methodology of independent
planning and conducting an experiment in compliance with safety regulations, etc.

Keywords: Industry 4.0, additive technologies, research skills of schoolchildren,
interdisciplinary project, didactic potential, prototyping, reference model.

1. Introduction

K. Schwab, founder and president of the World Economic Forum, noted in 2016 that the
world is on the verge of the fourth industrial revolution. In his opinion, the new technologies of
Industry 4.0 should allow us to combine the physical, information, and biological worlds in the
near future (Schwab, 2016).

According to the conclusions of A.A. Krushanov, the main directions of Industry 4.0 are the
following advanced technologies: the Internet of Things, Additive Manufacturing, Artificial
Intelligence, etc. (Krushanov, 2022). The requirements for engineering professions related to
industrial production are gradually changing, and the job functions of specialists who will work in
“smart” factories or conduct scientific research are being rethought (Bauer et al., 2022).

E. Bidaibekov, V. Grinshkun note that a comprehensive assessment of the digital maturity of
the education system and the search for optimal didactic strategies are necessary (Bidaibekov,
Grinshkun, 2021). The formation of new skills is possible by revising the content of education.
The authors believe it is possible to develop digital skills through specialized disciplines such as
computer science and technology. Or include training in digital competencies in all disciplines of
the educational program as an end-to-end content line. Changing principles and approaches to
education leads to the inevitable search for new approaches and techniques for organizing the
educational process.

An example of such innovations could be the introduction of additive technologies into the
general education system. For example, in 2017, the UK announced its plans to become a global
leader in the additive manufacturing sector by 2025. The UK National Additive Manufacturing
Strategy 2018—2025 has been adopted (Additive Manufacturing..., 2018). The strategy describes the
main activities aimed at achieving the goal. The UK is already one of the largest countries in Europe
for additive manufacturing (after Germany). In particular, due to the fact that a significant number of
3D printer manufacturers are concentrated in Europe (such as Ultimaker and Admatec) and online
services that provide remote 3D printing services are developed (for example, Shapeways).

Education officials in Singapore are so convinced of the potential of new digital technologies
that they plan to introduce the use of a 3D printer into the educational process of every primary
school in the country within the next 5 years.

In Russia, the “Strategy for the Development of the Information Society in the Russian
Federation for 2017-2030” was adopted, aimed at creating an information space taking into
account the needs of citizens and society (Ukaz Prezidenta..., 2017). Thus, many developed
countries of the world have entered into competition for primacy in the field of dissemination of
additive technologies in education. N.L. Karavaev, E.V. Soboleva substantiate that the education
system faces a responsible task — to give future specialists of the digital economy (engineers,
technologists, designers, planners, etc.) sufficiently deep fundamental knowledge, to form research
skills and practical skills in the latest technologies (Soboleva, Karavaev, 2020). The solution to this
problem cannot be achieved without the use of digital tools in the educational process as part of the
modern information and educational environment.

International pedagogical research PISA for 15 years has shown that the level of science
literacy among Russian schoolchildren is not high enough (PISA Model..., 2020). The formation of
natural science literacy does not come down to the integration of subject knowledge, skills, and
abilities in physics, chemistry, and biology. To solve this educational problem, it is necessary to use
special technologies and tools that can develop in students a special attitude towards
understanding meta-subject tasks and a fundamentally different approach to their implementation.

It should be noted that at present it is important to acquaint students with such
information technology tools that will be in demand in their future life in the digital economy.
Among such promising technologies are 3D modeling and prototyping, which are gradually
penetrating various spheres of human activity: from engineering and architecture to medicine
and design (Gordeev, Ananikov, 2020). To date, several Russian (Mudrakova, Latushkina, 2020)
and foreign studies (Huang et al., 2019) have already been carried out aimed at developing
methods of teaching 3D modeling.
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In particular, methods for developing engineering competencies using 3D technologies are
being tested (Isaev, Plotnikov, 2019). Particular studies on the use of 3D tools in biology, chemistry
(Petrov, 2023), and the training of future teachers (Masharova et al., 2020) are presented.

However, within the Russian educational system, there is a lack of scientifically based
methodological approaches for incorporating 3D modeling technology into the study of natural
science disciplines. This hinders the development of research skills among schoolchildren. Mainly
single studies are conducted to describe the stages of introducing 3D printing technology into the
educational process (Faritov, 2019).

So, despite the obvious developmental potential of 3D modeling technology and the growth of
its popularity abroad, it has still not taken its rightful place in domestic methodological systems for
teaching school subjects.

The presented study will allow pedagogical science to justify at a theoretical level the need to
develop approaches to the development of schoolchildren’s research skills when studying natural
sciences based on 3D modeling. At the practical level, the authors present an appropriate approach
(description of the structure and content of the module, a system of tasks and sample models).

2. Relevance

2.1. Literature review

2.1. Analysis of Russian scientific and pedagogical literature

A. V. Leontovich identifies the following functions of students’ research activities at different
levels of education (Leontovich, 2018). For example, in a basic school, this is the development in
students of the ability to independently set a goal and achieve it in educational activities in the
course of applying elements of research activities within the framework of curriculum subjects;
in high school — the development of research competence and pre-professional skills as the basis
for general and additional education. The author poses the problem of the relationship between the
educational and research activities of schoolchildren.

The most logical from the point of view of natural science disciplines is the classification of
skills proposed by V.I. Andreev. The scientist identifies four groups of skills: operational,
information, communication, and organizational (Andreev, 1983). This classification generally
corresponds to the main functions of pedagogical activity and most fully defines the range of
research skills.

Additive technologies, as defined by E.A. Mamaeva, and T.N. Suvorova, are of great
importance for improving the quality of training, as they allow the interdisciplinary nature of
modeling activities to be realized. The student not only receives ready-made theoretical knowledge,
but also finds himself in the state of a “researcher.” In this state, he comes as close as possible to
the real process of cognition. At the same time, preparing a clear conceptual framework and
terminology is extremely important in order to remain ourselves and develop (Mamaeva, Suvorova,
2020). There are several factors contributing to this issue, such as the absence of necessary
laboratory equipment, potential risks associated with certain scientific experiments, and the high
costs of materials required for laboratory research (Petuchova et al., 2021).

As noted by I.D. Stolbova, L.V. Kochurova, and K.G. Nosov, traditional 2D image systems
(projection) have become secondary both in information content and in technological terms.
The basic concept of graphic education should initially and entirely be based on a digital 3D
(volumetric) model that combines information about the product at all stages of its life cycle
(Stolbova i dr., 2020). Research conducted by M.D. Dammer et al demonstrated that curricula,
programs, and textbooks in education exhibit significant deficiencies. Specifically, they highlighted
a tendency to undervalue the critical role of incorporating interdisciplinary connections in the
teaching of natural sciences to schoolchildren (Dammer et al., 2018).

Some modern concepts of natural science education propose starting education in primary
school with an integrative course. The need for integration in teaching is emphasized by many
didactic scientists. For example, M.M. Abdurazakov, O.Yu. Lyaginova, and O.N. Tsvetkova indicate
that the existing potential of interscientific relations and interdisciplinary connections will help
modern school disciplines overcome emerging difficulties and successfully develop in the new
conditions of digitalization (Abdurazakov i dr., 2021). However, it is necessary to have an
appropriate methodological justification, pedagogical research reflected in the methodology and
content of subject teaching at the level of sample programs
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There are numerous challenges present in science education within Russian schools.
For instance, a study conducted by N.V. Kochergina and A.A. Mashinyan highlights that, among
the subjects in the natural science curriculum, the experimental component of the certification
process is currently only included in the State Examinations for Physics and Chemistry. This
underscores the importance of incorporating practical, hands-on learning experiences in all areas
of science education to ensure a comprehensive understanding and assessment of students'
knowledge and skills (Kochergina, Mashinyan, 2019). During the final certification in 11th grade,
it has been noted that the experimental component is lacking in all disciplines. However, there is a
growing discussion within the pedagogical community regarding the implementation of practical
components using real equipment during the Unified State Exam in chemistry, physics, and
biology. Research conducted by FIPI is actively exploring this possibility. Overall, the findings from
studies on the quality of science education in schools indicate that the current methods employed
to enhance students' natural science literacy are not sufficiently effective. It is imperative that we
continue to evaluate and improve upon these methods to ensure that students are adequately
prepared for future academic and professional endeavors.

The use of digital technologies such as 3D printing to support education is not new. The fields
of architecture and engineering were the first to use rapid prototyping technologies for educational
purposes (Gordeev, Ananikov, 2020).

A.T. Faritov notes that projects using 3D prototyping should involve students developing
their unique models that have certain practical or aesthetic benefits (Faritov, 2019). The article
presents a generalization of the author’s experience in introducing 3D printing into extracurricular
activities in a gymnasium in the city of Ulyanovsk. Based on a generalization of experimental data,
A.T. Faritov concludes that only with the right methodological approach can the introduction of 3D
modeling into the scientific research activities of schoolchildren be beneficial. Proper planning of
such activities according to the age of students can bring creativity to learning and prepare them
for the challenges of the future industry. However, the author does not propose such an approach
either in this or in subsequent works (Faritov, 2019).

A more meaningful, in terms of scientific validity, option for using 3D modeling tools for
teaching schoolchildren is presented in the work of E.A. Mikhlyakova, and T.N. Suvorova
(Suvorova, Mikhlyakova, 2020). The authors describe the directions of pedagogical support for the
creative creative activity of students within the framework of a personalized learning model based
on 3D technologies. However, the potential of advanced technologies for the formation of scientific
research skills of schoolchildren is not indicated here.

E.E. Petrov presents the results of studying foreign experience in teaching biology based on
3D models (Petrov, 2023). The author analyzes specialized software products and tools that make
it possible to implement the study of individual sections of biology using three-dimensional
geometric modeling tools. According to his conclusions, 3D learning technology is one of the new
educational technologies implemented using information and telecommunication technologies in
the process of virtual information interaction between a student and an educational resource.

O.A. Mudrakova and S.A. Latushkina prove that working with three-dimensional modeling
improves students’ perception of the material (Mudrakova, Latushkina, 2020). This software is
much more fun to work with than regular 2D graphics programs (for example, Paint). Having
generalized the experience, the authors construct a methodology, and consequently, lessons that
were taught in gth grade computer science lessons.

O.N. Vasilyeva and N.V. Konovalova describe a more holistic methodological work in
engineering classes. This approach is designed to benefit not only gifted students with exceptional
academic performance, but also those who may not excel in traditional subjects. By implementing
this holistic approach, educators can cater to a wider range of students and provide a more
inclusive learning environment in engineering education (Vasilieva, Konovalova, 2018).
The authors prove that such classes provide an opportunity to develop the abilities and skills of
technical thinking in modern schoolchildren (Engineering classes as a tool for professional
navigation). The difference between the projects is the involvement of technical students in the
educational process as mentors when schoolchildren perform research and design work. However,
neither the curriculum nor lesson planning is presented, allowing other teachers to develop
students’ research skills during the implementation of applied educational tasks.

T.V. Masharova et al. scientifically substantiate the need to improve the training model,
taking into account the capabilities of 3D technologies as a response to the challenges of Industry
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4.0, ensuring competitiveness, supporting professional self-realization of the student, and
developing in-demand innovative thinking (Masharova et al., 2020). The authors present
methodological and organizational support for all stages of innovative activity using
3D technologies: analysis of the target market and target consumer (consumer portrait model);
performing an analysis of competitors/analogs on the market; justification of the value of the
proposed technical solution for the consumer (clarification of the practical problems that the
invention will solve); assessment of novelty and social significance. However, the presented
research focuses on training university students. And it does not take into consideration the
specifics of schooling.

So, in most modern works, the authors identify various advantages of integrating additive
technologies in teaching under the challenges of Industry 4.0:

- how to facilitate learning, increase the involvement and motivation of students (Faritov, 2019);

- how to inspire schoolchildren to be creative and improve their attitude towards STEM
subjects (Vasilieva, Konovalova, 2018);

- how to help young people in professional self-determination (Suvorova, Mikhlyakova, 2020);

- how to increase the interest and involvement of the mentors themselves (Petuchova et al.,
2021).

Comprehensive research is being carried out to improve the training of engineering and
teaching staff at leading Russian universities.

At the same time, the resources of the information and educational environment are not
sufficiently covered in the scientific literature, and in practice, the resources of the information and
educational environment are not used in the formation of research skills in schoolchildren.
However, in our country, unfortunately, there are often cases when a school 3D printer is used as a
“display sample”, demonstrating the fact of the presence of such a progressive object in an
educational organization without any use it.

At the same time, a teacher’s design of the educational process in a digital environment
requires new approaches not only to planning new educational results but also to the selection of
educational content, methods, and forms of organizing the educational process based on advanced
(additive) technologies.

This determines the need to develop an approach that provides an opportunity to improve
the methodology for organizing the research activities of schoolchildren, thereby promoting the
development of their research skills by including in the content components related to
3D computer modeling technology.

2.2, Analysis of foreign studies

J. Savolainen and M. Collan conclude that the development of advanced technologies of
Industry 4.0 will largely influence the evolution of the structure of production and educational
processes (Savolainen, Collan, 2020). In the course of digital transformation, there is a need for a
systematic review of existing business models, changes to business processes, and a transition to a
qualitatively new government policy, including educational policy. This will require further
improvement of the means and methods of applying digital innovations in the training of highly
qualified specialists.

I. Gibson et al. note that additive manufacturing provides digital flexibility and efficiency in
production operations (Gibson et al., 2021). 3D printing goes beyond industrial prototyping and
the manufacturing process. This technology has become more accessible to small companies and
even individuals. J. Mari¢, M. Opazo-Basaez, B. Vlac¢i¢, M. Dabic suggest that 3D modeling
technologies and related application tools are the basis for Industry 5.0 (Maric et al., 2023).

E. Bauer, N. Heitzmann, and F. Fischer present a summary of information on promising
directions for the development of scientific research in the field of application of modeling for
educational purposes, development, and upbringing (Bauer et al., 2022). The authors identify
vectors for further development, for example, the use of simulation technologies, which involve the
use of virtual simulators. Modeling as a research activity encourages students to be active, which
increases the intensity of their thinking processes.

T.-Ch. Huang, M.-Y. Chen, Ch.-Y. Lin's experimental data show that the use of 3D (three-
dimensional) models of real objects is an important means of transmitting information, which can
significantly increase the effectiveness of learning (Huang et al., 2019). The authors note the
universal nature of the modeling method for activating cognition in a three-dimensional graphics
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environment. According to the authors’ conclusions, manipulation with 3D models works best for
the development of thought processes.

3D printing technologies can be used in a huge number of areas, and their potential is being
developed by companies, enthusiasts, and educational institutions around the world. 3D printing
has many benefits, and the technology allows inventors and developers to easily prototype objects
that were previously only represented by 2D images and diagrams.

Ch.-Y. Huang and J. Wang describe an approach in which they propose to develop in children
from elementary schools the concepts and skills associated with 3D design (modeling) and
3D printing from a practical point of view (Huang, Wang, 2022). As a result of their work on the
concept of teaching 3D modeling, the most significant goals of this course in the training, education
and development of schoolchildren were formulated:

1) development of spatial imagination and logical thinking;

2) development of creative activity and independence of schoolchildren when learning
3D modeling;

3) developing ideas about teamwork, methods of planning activities, and communication;

4) formation of ideas about working in the information environment;

5) formation and consolidation of initial knowledge and ideas about objects of the
surrounding world, their structure, and purpose.

Cheng et al., conclude that the participation of schoolchildren in 3D modeling contributes to
the activation of cognition, increased interest, and increased motivation (Cheng et al., 2020). Based
on a review of a significant number of academic papers, the authors conclude that 3D printing
technology has revolutionized the way STEM (science, technology, engineering, and mathematics)
education and research is conducted. This revolutionary technology, they conclude, is project-
based learning and free inventive creativity that promotes:

- development of mathematical thinking for two and three-dimensional dimensions when
assembling from a flat form into a volume;

- design of functional objects and simple mechanisms in engineering creativity;

- realization of creative possibilities in color schemes;

- development of critical thinking, including solving real problems, and facilitating scientific
learning.

The implementation of such educational practices presented by L. Cheng et al. (Cheng et al.,
2020). The research is carried out at the expense of special funding (grant).

B. Andi¢ et al develop the ideas, noting that 3D modeling contributes to (Andi¢ et al., 2022):

- formation and development of students’ creative and technical abilities;

- organizing the educational process based on sociocultural, spiritual, and moral values;

- creating and providing the necessary conditions for personal development, health
promotion, professional self-determination, and creative development;

- formation of a common culture.

The peculiarity of their methodological approach is that B. Andi¢ et al. make the case for the
importance of preparing teachers themselves to incorporate 3D into science teaching (Andi¢ et al.,
2022). According to their conclusions, teachers of physics, biology, and chemistry need additional
special technical training to fully realize the didactic potential of 3D. For example, how to connect
and use 3D printers.

H. Pearson and A. Dube note that education based on 3D modeling teaches children more
than theoretical knowledge in physics, biology, or mathematics (Pearson, Dube, 2022).
An emphasis on hands-on learning with real-life applications, devices, and prototypes helps
develop research skills (critical thinking, creativity, curiosity, decision making, leadership,
entrepreneurship, accepting failure, and the like). Regardless of their future career, these skill sets
go a long way in preparing kids to innovate.

And yet, despite the powerful didactic potential of 3D modeling for the development of
scientific research skills of schoolchildren, as B. Andi¢ et al., few teachers are using this new
environment and technology directly in the classroom. Hence, only a select few students benefit
from modeling and prototyping (Andi¢ et al., 2022).

Educational 3D modeling is becoming widespread in the practice of thematic summer camps.

One example of such a camp is Try Engineering Summer Camp (USA). This is a two-week
summer camp with joint education for children in grades VIII-XI. Camp changes take place at
leading colleges and universities in the United States. During this shift, children study engineering
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disciplines and learn about advanced technologies. It is at this camp that they learn about the four
main fields of engineering: electrical, mechanical, civil, and aeronautical. Sometimes, the first
project is a 3D printer, which needs to be designed and printed to be used in the creation of
subsequent projects (IEEE TryEngineering..., 2023).

Despite the undoubted developmental potential of 3D technologies, we must note that not all
schools in the world have received financial support and the opportunity to purchase new
equipment for use in the educational process.

Thus, 3D technology is rapidly changing the field of education. An appropriate information
and educational environment is proving to be a promising resource, especially for education in the
fields of science, technology, engineering, arts, and mathematics. This is convincingly shown by the
analysis of the literature.

So, although some countries around the world have already developed approaches to the
implementation of 3D modeling and prototyping into the educational process as part of classroom
and extracurricular activities, as well as in the field of additional education. This experience
requires more detailed study, comprehension, and systematization in order to further adapt to the
conditions of the Russian school and develop, on its basis, original proprietary methods that are
most effective for developing students’ digital competencies.

2.2, Goals and objectives of the study

The purpose of the study is to theoretically substantiate and develop approaches to the
development of schoolchildren’s research skills when studying natural science disciplines based on
3D modeling.

To achieve this goal, the following tasks were identified:

1) to specify the concept of research skills, to determine the features of their formation, and to
identify the features of the study of natural science disciplines at the level of secondary general
education;

2) determine the didactic potential of 3D modeling and prototyping technology for the
development of schoolchildren’s research skills;

3) develop a system of tasks and sample models to support all stages of students’ research
activities during the implementation of educational interdisciplinary projects;

4) experimentally test the effectiveness of developing students’ research skills through the
introduction of 3D modeling technology into the educational process for the study of natural
science disciplines.

3. Materials and methods

3.1. Theoretical and empirical methods

To solve the problems, the following research methods were used:

Theoretical analysis and synthesis of the literature to clarify the essence of research activities,
define the concept of “research skills” and indicators of their formation. The work uses the
following classification of skills: operational, communication, organizational, and information.
These skills, corresponding to V.I. Andreev's classification (Andreev, 1983), were selected from
several others according to the following criteria: compliance with the direction of research
activity; taking into account the age characteristics of schoolchildren. For example, no less worthy
classifications proposed by A.V. Leontovich (Leontovich, 2018) and P.Yu. Romanov (Romanov,
2003) are aimed mainly at students.

Indicators of the development of schoolchildren’s research skills: conducting observations
and research during modeling; putting forward a hypothesis; planning research activities; and
analysis of information sources.

Analysis of the didactic possibilities of using 3D modeling and prototyping to develop
schoolchildren’s research skills.

The experimental base for the study was the Vyatka Technical Lyceum. This is a third-level
public educational institution in Kirov. Training is conducted according to programs for grades
10—11 with in-depth study of subjects in individual profiles.

Methods of empirical research: the study of innovative experience, observation, conversation,
questioning, and pedagogical experiment with schoolchildren is used at the stage of introducing
3D modeling technology into the educational process in the study of natural science disciplines.
To determine the level of development of research skills among schoolchildren, we used:
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- pedagogical observations carried out in lessons;

- text questionnaires that allow identifying and assessing the level of development of
students’ research skills.

An experimental research project was conducted from October 2019 to March 2022 in the
10th grade "A" class at Vyatka Technical Lyceum in the city of Kirov.

A total of 104 students participated in the study: 54 schoolchildren of the 10th grade, and
50 schoolchildren of the specialized network class. Control and experimental groups were formed
from them. Each has 52 people.

All 104 schoolchildren were divided into experimental and control groups as follows:

1. Participants were asked to complete a research project. Its principles and assessment
criteria (diagnostic tasks for operational, organizational and practical skills) are described in detail
in paragraph 4.3.1. 4 hours are allotted to complete the project (including time to explain the task).

2. The maximum a student could score was 34. Level “Beginner” (from 0 to 10 points),
“Basic” (from 11 to 28 points), “High” (from 29 to 34 points).

3. The subjects are distributed into groups in such a way as to ensure that each group has the
same average values for research skills and the same distribution of each characteristic.

The assessment was carried out 2 times: before the introduction of 3D modeling tools into
the educational process in the Technology course module for studying natural science disciplines
and after.

To fulfill the requirement of representativeness, the size of the population studied is equal to
the number of all students in the 10th grade of the lyceum.

Based on the results of the evaluation of the 3D project, the level of the student’s research
skills was determined. The levels were determined as follows: initial (reproductive), basic (partially
exploratory), high (research). Their interpretation and assessment procedure are presented in
paragraph 4.3.1.

When compiling assignments and determining levels by the criteria for the development of
schoolchildren’s research skills, the principles of constructing assignments for the All-Russian
Olympiads for schoolchildren in “Technology”, Direction: “Engineering, technology, and technical
creativity” were taken into account.

Statistical processing of the obtained experimental data was performed using Pearson's y2
(chi-square) criterion.

3.2. The base of research

The main goal of the experiment was to test the effectiveness of developing students' research
skills through the introduction of 3D modeling technology into the educational process for the
study of natural science disciplines.

There are several external variables that may greatly influence the validity and reliability of
the experiment. These include the material and technical resources available, the motivation and
mood of the students, parental consent, the experience and qualifications of the teacher, as well as
the duration and timing of the classes. It is important to consider these factors when designing and
conducting experiments to ensure accurate and meaningful results.

To take into account the external variables of the lyceum during the experiment, the
following measures were implemented to counteract their influence on the experiment:

- the consent from all schoolchildren, their parents, and legal representatives prior to
participation. Let us note that all lyceum students are highly motivated to achieve success, both in
their educational activities and in their future professions. As a result, they actively participated in
the development of projects both in class and in preparation for olympiads, competitions, and
festivals;

- lesson planning of the “Prototyping” module was completed. The duration of classes and
scheduled times did not change;

- strict control of conditions and fixation was carried out for the entire 3D modeling process.
For example, special recommendations were drawn up (presented in paragraph 4.3.1).

Modeling and prototyping classes were held according to the schedule — 2 lessons per week
(40 minutes each).

- classes were held in the same lyceum classrooms. The modeling tools and evaluation criteria
for interdisciplinary projects have not changed.
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In modeling courses, students become familiar with the basics of 3D modeling, learn to work
in 3D programs, create models, and print them on a 3D printer. These modern skills will be useful
to them in the future when studying at technical universities, as well as when participating in
various competitions, including professional skills competitions.

All equipped classrooms, a library, and a canteen are available for disabled children and
children with disabilities. The lyceum has a medical office, and a relaxation and psychological relief
room as part of the “Accessible Environment” project.

The study was conducted in three stages from 2014 to 2022.

The pedagogical experiment involved 54 10th grade lyceum students and 50 students from
the network profile class “Vyatka Technical Lyceum” in the city of Kirov. The average age of
students was 17 years. In the experimental group of 52 people: 52 % were young people, 48 % were
girls. Due to the age of the subjects, special attention was paid to compliance with the ethical
standards of the study.

The modeling and prototyping teacher informed both schoolchildren and their parents about
the stages of work and possible competitions and festivals for participation. For example,
he answered all questions that arose and solved organizational difficulties. All information security
rules and sanitary and hygienic requirements were observed. For example, the sketch was made
according to the standard of the Unified System of Design Documentation on a paper sheet.

3.3. Stages of research

In the first stage of the study (2014—2017), an analysis of scientific, pedagogical, and
educational literature on the research topic was carried out. The methodological and theoretical
foundations of the research are determined, and existing approaches to organizing
interdisciplinary projects in educational institutions are studied.

The role and prospects for using 3D modeling for the development of research skills are
identified, the relevance of the research is substantiated, and the goal and objectives are
formulated. Separate components of the developed system of tasks have been introduced into the
learning process.

The historical background for the development of the research approach to teaching,
approaches to the concept and classification of research skills, and their role in the process of
studying natural sciences were considered.

Based on the results of this work, the authors clarify that students’ research skills should be
understood as their ability to consciously perform mental and practical actions that correspond to
the logic of scientific research.

Based on the analysis of approaches to the classification of research skills, an approach was
chosen according to which research skills are divided into the following classes: operational,
organizational, information, and communication.

The completed theoretical analysis of the literature allows us to objectively conclude that it is
through research skills that thinking develops most effectively. These skills contribute to the
formation of a student’s independent personality, ready to generate new ideas, make
unconventional decisions, and capable of not only mastering the experience of older generations
but also enriching and developing it with their achievements.

In the second stage (2017—2020), a confirmatory experiment was conducted, which made it
possible to identify the relevance of developing a model of approaches to the use of 3D modeling
for the development of research skills. Systematization, selection, and configuration of software
and hardware were carried out.

A review of options for using 3D modeling and prototyping for educational purposes was
carried out.

The authors also developed a system of tasks and sample models for the implementation of
interdisciplinary projects, compiled a set of materials, and developed recommendations for
teachers of physics, chemistry, and biology on the implementation of joint activities based on
additive technologies.

Next, an experimental study was carried out, including:

1) acquaintance of 10th grade students with 3D modeling technology as part of the study of
the subject “Technology”;

2) implementation of interdisciplinary projects to develop students’ research skills.

149




European Journal of Contemporary Education. 2024. 13(1)

In the third stage (2020—2022), the results of the experiment were analyzed, systematized,
and processed, conclusions were formulated and clarified, and the materials of the presented
research were compiled.

4. Results

4.1. Theoretical foundations of using 3D modeling to develop schoolchildren's
research skills in the process of studying natural science disciplines

Digital educational technologies have an undoubted didactic potential for the development of
research skills because they make it possible to transform traditional learning into research-based
learning, which is based on the productive activity of the students themselves.

In addition, the relevance of their use increases in the absence of laboratory instruments,
in cases of risks arising as a result of certain scientific experiments, and in conditions of high cost
of materials required for laboratory research.

But, despite this, we can note that, unfortunately, the means of informatization of education
are not sufficiently used to develop research skills, and the theoretical aspects of this process are
also not sufficiently covered in scientific research.

So, the study of natural science disciplines contributes to the development of a fundamentally
new worldview of schoolchildren. In the course of manipulating objects (real, informational),
students learn to propose original ways to solve problems, direct creative forces to implement
innovative proposals, to satisfy cognitive interests and needs.

An analysis of domestic and foreign research also shows that one of the most important
educational results obtained by schoolchildren in the process of natural science education is
natural science literacy. It is an integrative learning result aimed at restoring the natural integrity
of the cognitive process based on the interaction of the academic subjects: chemistry, biology, and
physics at the level of general problems and concepts, their systems as the basis of the scientific
picture of nature.

The content of natural science disciplines provides a foundation for fostering skills in creative
activities such as educational and design research. Through educational research, students can
enhance their general knowledge and develop a comprehensive scientific worldview with a
humanistic and environmental focus. Understanding the impact of natural sciences on various
aspects of society, including the environment, economy, technology, and ethics, is crucial for
students to integrate into modern society and contribute to solving scientific challenges.
By applying their knowledge in both typical and unconventional situations, students can cultivate a
motivation for continuous self-improvement and lifelong learning.

The very content of the subject area “Natural Sciences” provides ample opportunities and
prospects for organizing educational and research activities for high school students in the field of
natural sciences.

The concept of natural science literacy, as well as the task of developing this type of
functional literacy, are consistent with the requirements for educational results defined in the
current federal standard for basic general education.

The comparison shows that the competencies that make up science literacy and the
requirements of the standard are quite consistent with each other. But the current standard often
uses different terms to define the relevant skills. Most importantly, these skills are “scattered”
across groups of meta-subject and subject results, without forming a single block in the standard
that shows the general goals and planned results of studying all natural science subjects.

One of the significant components of science literacy is research skills. Research skills are
formed in the process of studying natural science disciplines.

The main way to develop research skills in class activities is to use a problem-based approach
to learning. The systematic creation of problem situations stimulates the cognitive search activity
of students.

The result is the independent solution of non-standard problems, comparative analysis, and
generalizing conclusions to which the student comes. At the same time, the prospect of solving a
problem on their own inspires students, mobilizes their volitional efforts, and makes the cognitive
process attractive and personally significant.

Non-standard research situations activate students’ activities and form such creative
personality qualities as independence, systematic thinking, independence of judgment, flexibility,
and criticality. Involving students in research situations has the greatest effect in classes where
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students with unstable attention and low interest in the subject predominate. Research activities
bring variety to educational work, develop students’ attention and thinking, and motivate them to
provide mutual assistance; contribute to the development of students’ ideological positions.

The formation and development of research skills can also occur in the process of students’
project activities, since when carrying out projects it is necessary, one way or another, to use all
types of research skills: operational, organizational, practical, and communicative.

One of the means of developing research skills can be the means of informatization of
education, namely the use of the potential of 3D modeling and prototyping technology.

3D modeling is the process of creating a three-dimensional model of an object. The task of
3D modeling is to develop a visual three-dimensional image of the desired object. With the help of
three-dimensional graphics, you can create an exact copy of a specific object and develop a new,
previously non-existent object.

The process of creating a three-dimensional model includes the following stages: modeling,
texturing, setting up lighting and observation points, and visualization (rendering).

The utilization of cutting-edge 3D modeling and prototyping technologies, along with the
incorporation of modern materials in the production of equipment prototypes, has garnered
significant attention in recent times. The interest in exploring these technologies and materials
stems from the potential to generate 3D models using various graphic software programs, conduct
thorough full-scale tests on them, and integrate them into educational settings.

By employing rapid prototyping technologies, intricate models can be created with ease,
ensuring a safe manufacturing process. Parameters such as print quality, material composition,
and surface finish are established when configuring tasks on advanced devices like 3D printers.
The resulting prototype can then be scrutinized to assess its adherence to specified operational and
technical requirements, as well as its structural integrity.

Thus, 3D modeling and prototyping is one of the important areas of digital education and has
undoubted didactic potential in the development of engineering thinking, which is in demand in
the modern economy.

Several countries around the world have already accumulated experience in introducing
3D modeling and prototyping into the educational process as part of class, extracurricular
activities, and in the field of additional education.

The educational subject “Technology” is considered in the standard as motivating for the
study of others and necessary for the formation of technological thinking. The content of basic
general education in this subject includes previously unstudied areas, such as: agro- and
biotechnologies: nanotechnologies; robotics and automatic control systems; technologies of
electrical engineering, electronics and power engineering; construction; 3D modeling; and
prototyping.

Consequently, the subject “Technology” ensures the use of a wide variety of interdisciplinary
connections for their practical implementation into progressive ideas, products, and services that
meet the needs of individuals, society and the state.

Analysis and generalization of this experience formed the basis for the development of a
system of tasks and sample models for the use of 3D modeling and the development of research
skills in the study of natural science disciplines.

4.2. A system of tasks and sample models for studying the “Prototyping” module
of the “Technology” subject and implementing educational interdisciplinary projects

The subject “Technology” makes it possible to implement end-to-end lines in economic,
environmental, legal, and entrepreneurial education, allows students to master the skills of converting
materials, energy, and information, and ensures the success of professional socialization. As part of the
Technology subject, students have the opportunity to design their product.

1. Taking into account the current situation with the lack of textbooks and teaching aids that
include the study of modeling and prototyping at a level that allows schoolchildren to take part in
competitions and olympiads, it seems appropriate to change the approach to introducing
3D modeling into the educational process. Possible thematic planning is presented in Table 1.

One of the means to improve the quality of science education is the use of interdisciplinary
projects.

Such integrated learning promotes the development of a scientific style of thinking, makes it
possible to widely use the natural science method of cognition, develops in students general
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concepts of geography, biology, physics, mathematics, chemistry, natural science, supra-subject
knowledge, abilities, and skills (or meta-subject, through the inevitable development in these
lessons key educational competencies).

Table 1. Thematic planning of the “Technology” course module

Name of section and topic | Number of hours
1. Introduction to Modeling
Software interface. Working with objects 2
Boolean operations 2
Arrays: one-dimensional and multidimensional 2
Basics of polygonal modeling 2
Modeling to exact dimensions 2
Splines 2
Extrusion modifier 2
Rotation modifier 2
Simple lofting 2
Composite lofting 2
Modeling a composite object 2
2. 3D printing
Printing software 1
Post-processing 1
The history of additive technologies 2
FDM printing technology 2
3D printer device 2
Consumables 2
Preparing the model for printing 2

Schoolchildren master educational material by solving one or another problem or problem
situation. Of great importance is the use of tasks that involve the study of one issue or knowledge of
one object using two and/or more educational disciplines.

Developing a task system involves a series of stages that must be carefully considered in
order to create an effective and engaging educational experience.

First and foremost, it is essential to define the goals and objectives of the system, taking into
account both formal and substantive aspects. For the proposed system of assignments for grades
10-11, the primary goal is to enhance research skills among students.

Next, the selection of the foundations of integration and the system-forming core is crucial. It is
recommended to base the system-forming core on the main structural elements of the scientific
knowledge system, including facts, concepts, phenomena, properties, quantities, theories, and laws.

Creating a course structure that aligns with societal requirements, the Basic Plan, and the age
and level of students is the next step. The integrative didactic model consists of interconnected
blocks that shape the educational process, encompassing principles, methods, forms, means,
content, control, types of control, form of control, and means of control.

The integrated educational model incorporates elements from various pedagogical
technologies, such as game technology, project technology, and traditional teaching methods. This
combination enriches the learning process, making it more comprehensive, engaging, and effective,
while ensuring the coherence and continuity of educational content across subjects.

Assessing the degree of integration of the course content, including intra-subject, inter-
subject, and extra-subject integration at varying levels, is essential. This assessment is conducted
according to the analysis scheme of the integrated program.

Finally, organizing the learning process involves utilizing a range of complex and
individualized forms of training. The procedural aspect of the integrated course is supported by a
diverse array of integrated lessons, learning tasks, teaching methods, and assessment strategies to
evaluate students' educational progress effectively. This technology uses independent, problem-
based, practical, research, creative work, as well as lectures that summarize lessons.

Let us give examples of a system of assignments and interdisciplinary projects.

Task No. 1. Selection, assessment of the capabilities of a specific software product and
available equipment to create a given object;
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Task No. 2. Training a group of students in the basic techniques of 3D modeling in a selected
software product in accordance with hygienic, design-ergonomic, technical and technological,
didactic requirements, requirements for documentation, requirements of a system-activity
approach in teaching the development and operation of the model and a description of the
methodology for its application in the educational process;

Task No. 3. Create a sketch, a 3D model of a robot, and prepare the model for printing on a
3D printer or printing. Prepare for the presentation of the project by students.

All finished projects were sent in advance by e-mail for evaluation, and in the absence of
equipment, the project was sent separately to the lyceum for printing the created product. For each
project, the teacher prepared sample models in advance.

Example of interdisciplinary project 1 (to develop research skills using 3D printing). The task
is to make a boat that should float and not sink.

Note that tasks formulated using the capabilities of 3D modeling and prototyping allow the
formation of meta-subject skills. For example, in the above example of designing a model of a boat,
you can start studying or repeating a topic from physics “Archimedes' Law”. To complicate the task,
you can add the ability to transport cargo of a certain weight.

This assignment demonstrates a problem-based approach to learning. As a result of the
announcement of this assignment, students have several research questions that they will solve during
the lesson. In the process of pair work, they will formulate problems and put forward hypotheses about
what the boat should be like so that it does not sink. After creating a model of an object in a computer-
aided design system and then printing it out, the next step is experimentation.

As a result of experiments on the resulting object, conclusions will be drawn about the
correctness of the hypotheses and the possible elimination of the shortcomings of the model.
Which will require students to critically think and form new hypotheses. Repeated experiments
with an object created independently will lead not only to an understanding of engineering
concepts but also to the formation of research skills.

Example of an interdisciplinary project 2: Creating a working whistle.

Skills: determine what simple forms need to be used to create a 3D model in the program;
select the necessary shapes and create a 3D model; compare the created model with the sample;
eliminate defects and make necessary corrections; add new parts to your 3D model; evaluate the
result and your model.

Another example of an interdisciplinary project could be the task of creating a catapult.
Unlike the previous exercise, when creating a catapult, the entire object can no longer be printed,
and in addition to thinking through the shape of the object, students must also take into account
how to attach separately printed parts.

We especially note that the object requires a detailed study of the dependence of the
projectile’s flight range on the structure of the catapult. Students in this task usually put forward
hypotheses related to changes in the length of the lever, the angle of departure, the initial speed,
body weight, or the methods of attaching the axle. After printing the catapults, it is advisable to
hold competitions for flight range or the ability to remove an obstacle (destroying a wall). In the
future, you can invite students to design some other throwing weapon. Examples of catapults
created by students during testing of this technique are presented in Figure 1.

Fig. 1. Printed catapults
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4.3. Experimental assessment

4.3.1. The ascertaining stage of the experiment

As noted above, the assessment of research skills included an assessment of the results of
schoolchildren’s research activities. Completed educational simulation projects.

All tasks and assessment criteria were developed by the authors based on examples of tasks
from past All-Russian and international Olympiads directly related to technical 3D modeling and
printing.

An example of a general task formulation: based on the proposed sample, develop a technical
drawing of the product, create a model of the product, prepare a project for printing, and make
drawings of the product.

For example, the product “Swing-balancer”. Requirements for the overall dimensions of the
product were determined. Other sizes and requirements:

- the swing model is functional (movable), and consists of at least 3 types of parts (base,
beam, chairs — must be reflected on the sample model), other detailing is at the discretion of the
student;

- the model is assembled from parts into a whole product using any connections designed by
the student; the fastening of the chairs to the beam is strong (the chairs are separate parts, not a
single unit with the beam); the connection between the beam and the base is movable;

- cross-sectional size of the beam;

- chairs must have free-form backs, the size of the back is not smaller than the seat;

- the base should be decorated on the sides with a simple decorative overlay (for example,
as on the sample model);

- the design of the chairs and the design of the base should be developed independently,
taking into account the requirements described above, not necessarily using tubes;

- when modeling, you should set the gaps between the parts for a free fit, taking into account
the given dimensions.

Unspecified dimensions and design elements were performed at the student’s discretion.

It was permissible to use structural elements that reduce the weight of the product while
maintaining the basic shape and functionality.

Methodological recommendations for schoolchildren:

1. Printed models can be quite fragile, so for the product parts you should consider a shape
that ensures sufficient structural strength;

2. When completing an assignment, you should be advised to constantly check the table of
assessment criteria.

3. When developing a model, you should consider the printing error (when designing holes,
grooves, and protrusions); you should not make the elements too small.

4. Send one part for printing while you work on the next one, save time.

5. Consider how to place the model in the slicer program, taking into account its shape and
the loads on the resulting parts, as well as the effectiveness of supports and adhesion layers, so that
the print is completed within the allotted time.

6. The optimal time for developing a model is half of the total time allotted for practice,
do not forget about the final drawings of the product. Take your time, but remember that good
timing is encouraged.

The evaluation criteria using the “Whistle” sample model as an example are presented in
Table 2.

Table 2. Criteria, indicators and tasks for assessing the level of development of schoolchildren’s
research skills

Criterion Indicator Diagnostic tasks

Operational skills Proposing a hypothesis | Read the text and answer the questions. There
were 3 questions asked. For example, “What is
the necessary component of a whistle?”
The maximum possible number of points for
completing a task at this stage is 3.

Organizational skills Research planning You need to make observations of the change
in sound in different whistle designs. Present
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Criterion Indicator Diagnostic tasks
the result (in writing) in the form of a research
plan. The maximum possible number of points
for completing a task at this stage is 3.
Practical skills Conducting You have been assigned to make a whistle.

observations and
experimental studies

Suggest a design. Do a sketch, describe the
working principle and create the product.
The maximum possible number of points for
completing the task at this stage is 23.

Detailed breakdown by points:

Knowledge of the basic interface, work in a
graphic editor and/or system (degree of
independence in making a model) — 1 point.
Accuracy of object modeling (compliance with
the developed sketch) — 1 point.

Complexity of implementation (configuration,
technical solutions, number and complexity of
tools used, presence of additional elements) —
15 points.

Assessment of the quality of manufacturing of
all parts — 6 points.

Information skills

Analysis of literary
sources

Read the text and answer the questions. There
were 5 questions offered. The maximum
possible number of points for completing a
task at this stage is 5.

The maximum a student could score was 34 points.

Thus, the level was diagnosed as “Initial” (from o to 10 points), “Basic” (from 11 to 28 points),
“High” (from 29 to 34 points).

These research skills are universal, enabling schoolchildren to design their research activities
in the context of the chosen problem. They are correlated with the stages of project activity. Next,
the levels were determined directly. They are presented in Table 3.

Table 3. Levels of development of research skills of high school students

goal, objectives,
research problem

objectives, research
problem under the

Required skills Basic (reproductive) Basic High
(partial search) (research)
Ability to define a Able to set a goal, Able to partially Able to independently

independently set a
goal, objectives,

formulate a goal,
objectives, research

guidance of a teacher research problem problem
Ability to determine | Able to determine the Able to partially Able to independently
the structure of one’s | structure and draw up independently determine the structure
research a simple plan of his determine the and complex plan of his
(introduction, research under the structure and draw up research
chapters, conclusion, | guidance of a teacher | acomplex plan of his
appendix, list of research
sources and literature)

Ability to select and Able to select and Able to partially Able to independently
present the necessary interpret the independently select select and present the
information following | necessary information and present the necessary information

the structure of the under the guidance of | necessary information | following the structure

study a teacher following the following the of the study
structure of the study | structure of the study

Ability to formulate Able to formulate Able to partially Able to independently

research results, research results, independently formulate research
justify them and justify them and formulate research results, justify them
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Required skills Basic (reproductive) Basic High
(partial search) (research)
present them present them under results, justify them and present them
the guidance of a and present them
teacher

The results of the ascertaining stage of the study indicate that it is necessary to continue
developing research skills in schoolchildren. This problem was solved at the formative stage of
the study.

4.3.2. Forming stage of the experiment

In the experimental group, training was carried out using a system of tasks and sample
models for the implementation of educational interdisciplinary projects. Students learned
3D modeling and prototyping through exercises with objects used in science disciplines.

The tasks included not only the reproduction of models but also conducting experiments and
observations on them.

The training program corresponded to the lesson planning presented above.

When developing research skills, a certain set of conditions was created to help
schoolchildren consciously engage in research activities. As part of the experimental search work,
the following pedagogical conditions were created:

- conducting research lessons;

- the use of exercises and tasks of a research type (express research, conducting experiments,
experiments with independently created models);

- involving schoolchildren in the implementation of research projects.

In the control group, students created 3D models while learning various modeling
techniques.

While learning 3D modeling, students could take part in festivals and olympiads in the
relevant field.

For example, the regional stages of the All-Russian Olympiad for schoolchildren in
3D technologies and the festival of scientific and technical creativity “3D-Chips” were held at the
Children's Technology Park Quantorium in Kirov. The competition participants were 122 students
in grades 1-11 from educational institutions in Kirov, Kirovo-Chepetsk, Omutninsk, Sovetsk, Belaya
Kholunitsa, Lebyazhye and Murygino.

The Olympiad was held in interdisciplinary areas, using knowledge of 3D technologies:
3D drawing 3D-Art / 3D modeling and prototyping.

When completing the competition task, schoolchildren created and implemented their
projects, showing imagination and engineering abilities, and presented their projects to the jury.

For example, schoolchildren from the experimental group created an arrow-shaped aircraft
for animal space flights. It contained a building containing instruments, a laboratory, rest cabins,
a control cabin, a capsule for spacewalks, and even a training area. On board the spaceship there
were inhabitants - a cat and a turtle. To realize everything according to a creative idea, it is
necessary to carefully and efficiently carry out all the elements and make connections.

As experts noted: the project is distinguished by a well-structured composition, a high level of
sketches and drawings at the stage of developing the idea, and a high-quality connection of parts
with each other.

4.3. 3. Control stage of the experiment

At the fixing stage of the experiment, the results of research activities — models for
interdisciplinary projects — were also assessed. Let's formulate a hypothesis:

Ho: the level of students' research skills through the introduction of 3D modeling technology
into the educational process for studying natural science disciplines has remained unchanged.

H1: The level of research skills of schoolchildren has increased.

The assessment data before and after the experiment are presented in Table 4.
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Table 4. Results of the development of schoolchildren’s research skills

The number of tested (people)

Level of formation Experimental group Control group
(52 pupils) (52 pupils)
Before After Before After

Primary (reproductive) 26 (50.00 %) 18 (34.62 %) | 26 (50.00 %) 22 (42.31 %)
Basic (partial search) 20 (38.46 %) 21(40.38 %) | 19(36.54 %) 22 (42.31 %)
High (research) 6 (11.54 %) 13 (25.00 %) 7 (13.46 %) 8(15.38 %)

We calculate the value of the criterion statistics before (x2obs.1) and after (yx2obs.2) the
experiment (significance level o = 0,05. Comparing the empirical results and the table value
(x2crit=5.99), we obtain x20bs.1 < y2crit (0.103 < 5.99), and x20bs. 2 > y2crit (6.184 > 5.99).
Therefore, Ho is rejected and hypothesis H1 is accepted. In other words, the effectiveness of
developing students’ research skills through the introduction of 3D modeling technology into the
educational process for the study of natural science disciplines was experimentally tested.

Let us carry out a quantitative analysis of the experimental results. After the introduction of
3D modeling technology into the educational process for studying natural science disciplines, 25 %
of students in the experimental group had a level of research skills defined as “High (research)”
that turned out to be significant: (13 participants out of 52). While initially, this percentage was
11.54 % (6 students out of 52). The number of schoolchildren with the “Primary (reproductive)”
level decreased from 50 % to 34.62 %.

The dynamics at the “Basic (partially search)” level is the least significant — 1.92%. This is
due, in our opinion, to the fact that the majority (in percentage terms) of respondents moved to a
high level.

In the control group, changes in the “High (research)” level are not so significant (from
13.46 % to 15.38 %).

After the completion of the experiment, 42.31% of schoolchildren in the control group had a
“Basic” level of research skills (22 respondents out of 52). Initially, this percentage was 36.54 %
(19 out of 52 respondents). The indicator for the level of formation “Primary” changed from 50 % to
42.31 %. So, the dynamics by levels in the control group are also present, but they are less
significant.

5. Limitations

Let us now turn our focus to the potential limitations of the study:

The sample of students was not probabilistic, since the experimental and control groups were
formed in such a way that the presence of the same research skills in each group was guaranteed.
All participants are schoolchildren who have a high level of motivation to achieve success in
educational and research activities.

When developing a system of tasks and sample models, many years of experience in
3D modeling and prototyping at the Vyatka Technical Lyceum were taken into account. It should
be noted that the Vyatka Technical Lyceum has the material base, which was supplied within the
framework of the national project “Education”, and qualified teachers.

Work on the “Technology” course was carried out by the same teacher (E.A. Mamaeva)
throughout the entire period of the study. Significantly better results in the experimental group are
due to the potential of the developed lesson plan (system of tasks and sample models) aimed at
developing the research skills of schoolchildren through the introduction of additive technologies
into the educational process.

Participants in the experiment noted that the main difficulty when working with a 3D pen is
creating a high-quality surface of products. It is especially difficult to obtain models that are hollow
inside without the use of auxiliary elements. In addition, the works had to maintain a balance of
composition, which also turned out to be a difficult task for the participants; some works were
overloaded with elements.

Another point that received particular attention was the creation of moving elements.
The students had to think very carefully about how to attach the parts.

While working on the project, schoolchildren not only acquired new skills but also learned to
work harmoniously in a team.
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Participants in the experiment noted the following possibilities for using 3D modeling in the
educational process to prepare for life in the society of Industry 4.0:

— gaining experience in 3D modeling and printing;

— support for learning (interdisciplinary) under the challenges of the digital society and
21st century skills;

— creation of educational models that reflect real practical applied problems of an
interdisciplinary nature;

— creation of assistive technologies (for teaching children with disabilities);

— support for information and educational activities in terms of preparation for in-demand
professions in society.

6. Discussion

Significant positive changes in the level of development of research skills of students in the
experimental group make it possible to recognize the hypothesis as confirmed and the research
problems as solved.

This can be interpreted as the pedagogical effect of introducing a model of approaches to
using 3D modeling to develop research skills in science learning.

The presented study refines the ideas of E. A. Mikhlyakova, and T. N. Suvorova regarding the
implementation of 3D modeling for teaching schoolchildren (Suvorova, Mikhlyakova, 2020).
In particular for:

— demonstration of a three-dimensional object;

— modeling an object based on a starting model specially prepared by the teacher,

— constructing a new object from an interactive collection of models;

— solving experimental problems using interacting objects;

— research into patterns during the influence of one object on another or the environment on
an object;

— knowledge testing.

The findings are scientifically and methodologically complementary to the work of
O.N. Vasilyeva, N.V. Konovalova (Vasilieva, Konovalova, 2018), and T.V. Masharova et al. since
they rely on specific lesson planning and corresponding systems of assignments, and principles for
constructing interdisciplinary projects (Masharova et al., 2020).

The authors tried to take into account and adapt the results of Ch.-Y. Huang, J. Wang about
the experience of developing children's ideas and skills related to 3D design (modeling) and
3D printing (Huang, Wang, 2022).

When scientifically substantiating the didactic potential of 3D modeling to enhance
cognition, increase interest and increase motivation, project-based learning, and free inventive
creativity, the authors relied on the materials of L. Cheng et al. (Cheng et al., 2020).

Thus, the conclusions obtained during the discussion allow mentors to create additional
conditions when preparing school graduates to achieve those global educational and scientific
prospects that K. Schwab outlined in his description of the advanced technologies of Industry 4.0
(Schwab, 2016).

~. Conclusion

The presented study concretizes the concept of research skills by identifying its essence and
content in the research of domestic scientists. It is noted that the factors for the development of
research skills are the requirements of the current federal standard for the educational results of
natural science disciplines (possession of the skills of conducting observations of individual objects,
processes, and phenomena, their changes as a result of natural and anthropogenic influences,
possession of the skills of analysis and interpretation of various information) and meta-subject
results of mastering the main educational program (creation, application, and transformation of
signs and symbols, models and diagrams for solving problems; definition of concepts, creation of
generalizations, establishment of analogies, classification, establishment of cause-and-effect
relationships, construction of logical reasoning, inferences and concluding).

The authors identified the didactic potential of computer 3D modeling and prototyping for
the development of schoolchildren’s research skills:

- putting forward a hypothesis of a natural scientific nature and testing it experimentally;
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- mastering the methodology of independent planning and conducting an experiment in
compliance with safety regulations;

- generalization of scientific information;

- assessment and analysis of the obtained modeling results during experimental work,
checking them for reliability.

Despite the obvious developmental potential of 3D technologies, it should be noted some
difficulties that arise when introducing 3D modeling into the educational process:

— not all schools in the world have financial support and the opportunity to purchase new
equipment for use in the educational process;

— the problem of training teachers to use additive technology. In particular, to solve this
problem, a series of trainings are being conducted on teaching teachers how to set up printers and
use specialized software, as well as their methodological preparation for conducting classes using
3D modeling technologies;

— organizing access for participants in the didactic process to equipment for working with it.

The Technology course has been improved to teach schoolchildren how to create 3D models.
The curriculum and lesson planning of the “Prototyping” module are presented, which allows
students to develop research skills during the implementation of applied educational tasks.

Within the realm of 3D modeling, students will develop fundamental skills in creating
3D models, rapid prototyping of equipment and its components, and hands-on experience with
cutting-edge technology. A comprehensive system of tasks and model examples has been
established to guide students through all phases of their research endeavors as they engage in
educational interdisciplinary projects aligned with the prescribed model. The application of
individual tasks is illustrated with examples demonstrating the achievement of the benefits
specified by the model. The effectiveness of developing students' research skills through the
introduction of 3D modeling technology into the educational process for the study of natural
science disciplines was experimentally tested.

Practical provisions can form the basis for the development of didactic teaching aids:
collections of assignments, and methodological instructions.

Further research may be aimed at disseminating the proposed approaches to the development
of students’ research skills at other levels of education (primary school, higher education) and
additional education (Quantoriums, Growth Points, technical creativity centers, etc.).
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Abstract

The study aims to analyze the efficiency of developing soft skills with the use of project
technologies. The relevance of the study owes to the need for developing soft skills in the younger
generation. This need relates to the increased demand for communication and teamwork skills in
specialists. The emphasis on these skills is especially topical in school education, where their
development via project activities facilitates meaningful interpersonal interaction between project
participants. The established goal is achieved in the study through a set of theoretical and empirical
research methods, including the analysis of literature on soft skills development, including in the
context of the school educational environment, and a pedagogical experiment to test the efficiency
of project technologies in developing the soft skills of high school students. The obtained findings
indicate a positive dynamic in the soft skills of high school students taught using project activities.
For this reason, the study stresses the need to substitute the passive traditional pedagogics limited
to the transmission of knowledge with active pedagogics.

Keywords: soft skills, high school students, project method, project activities, critical
thinking, teamwork, communication skills.

1. Introduction

At the initiative of the World Health Organization (WHO) in the early 1990s, the concept of
life/social skills entered into wide circulation (Gabidullina et al., 2020). The concept refers to a set
of social skills necessary for interaction with other people, and the ability to cope with both
ordinary tasks and complex situations (Dobriakova et al., 2018).

As society continues to evolve, the acquisition of life/social skills is becoming an important
part of personal development. The ability to navigate the complexities of interpersonal
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relationships, effectively manage emotions, and make informed decisions is evidence of individual
adaptability and sustainable personal development (Sarin et al, 2024).

However, the concept of soft skills is different from life/social skills. Specifically, the former
is the broader concept, with life/social skills being a part of soft skills (Canney, Byrne, 2006).

The concept of soft skills (Batsunov et al., 2018) is increasingly often covered in normative
educational documents and scientific studies (Ybyraimzhanov et al.,, 2019a). Researchers
understand soft skills as a set of non-specialized, supra-professional skills that ensure the person’s
successful participation in the work process, their high productivity (Golubeva et al. 2023;
Ybyraimzhanov et al., 2019b). Unlike specialized skills, soft skills are comprehensive and do not
relate to any particular subject area (Bishop, 2017). These skills encompass a combination of
interpersonal and social skills, communication skills, and personality traits (honesty, efficient
communication, politeness, responsibility, professionalism, flexibility), as well as the ability to
teamwork, attitudes, career attributes, and emotional intelligence quotient (Robles, 2022;
Ybyraimzhanov et al., 2022). The term “soft skills” is also contrasted with “hard skills”, which are seen
as more professional, technical, and specialized, in particular, as those related to the specific profession.
Furthermore, hard skills are (usually) easier to master than soft skills (Sopa et al., 2020).

Soft skills are characterized by the person’s readiness and ability to act in changing
conditions relying on their experience and intuition, as well as the ability to change and transcend
rigid functionality (Iorio, 2022; Amirbekova et al., 2023).

To the category of soft skills, researchers attribute educational, social, and personal skills, as well
as the skills of information, media, and digital literacy (Hernandez Garcia de Velazco, 2022). The latter,
according to the UNESCO strategy, cover the totality of knowledge, skills, and relationships necessary
for life and work in using, creating, and transmitting information (Skuskovnika, 2022).

Speaking of the skills necessary for the future, researchers note that this set of competencies
varies from country to country, yet always relates to the skills demanded in the present, namely
critical thinking, communication and teamwork skills, a creative approach, and the skills of
operating in the digital environment (Evans Allvin, 2016; Sergeeva et al., 2021). These skills are
referred to as the 4Cs.

The program of the educational alliance Partnership for 21st Century Learning explores the
4C formula: creativity as a way to reject stereotypical thinking (according to J.P. Guilford); critical
thinking as the ability to think clearly and rationally, understanding the logical links between
thoughts and ideas; collaboration, or teamwork skills; and communication skills as a group of skills
characterizing the personal traits necessary for the organization and execution of communication
and interaction (Mukataeva et al., 2022). Researchers argue (Succi, 2015; Zhilin, 2016) that these
are the skills that will be essential in the future.

Thus, the development of critical thinking, interaction and communication skills, leadership
qualities, and creativity, e.g., soft skills, is an urgent issue of today (Ybyraimzhanov et al., 2022).
The level of soft skills development is a telling characteristic of the school student’s “Self” that
favorably distinguishes them from other subjects in the educational process (Wats, Wats, 2009;
Karimova et al., 2022).

One possible means of building the soft skills of students in general education schools is
project activities (Yessenova et al., 2023). Projects serve as an activating learning process
(Avdeenko et al., 2018; Berkovich et al., 2018; Pakhar et al., 2021) that develops a wide range of
skills in the subjects of the educational process. Application of the project method in class and
extracurricular activities immerses students into the subject area, expands the scope of their
practical skills, and strengthens their ability to conscious logical actions. At present, the potential
of project activities is utilized by teachers to shape and develop both the subject-specific and
general competencies of students.

2, Literature review

Soft skills are interpreted across different studies as a set of non-specialized supra-
professional skills responsible for successful participation in the work process, high productivity,
and, as opposed to specialized skills, are not bound to one specific sphere (Rao, 2012). Soft skills
are also defined as a complex of non-technical knowledge and skills that make up the foundation of
successful participation in work processes (Vasanthakumari, 2019); the skills that are not related to
the workplace and are closely tied to personal qualities (confidence, discipline, self-management,
etc.), social skills (communication, teamwork, emotional intelligence, etc.), and leadership skills
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(rational time management, resolution of complicated modern problems, critical thinking, etc.)
(Ivonina et al., 2017).

Scholars believe soft skills to possess systemic characteristics. One of these is emergence,
which provides the combined operation of interrelated elements and the appearance of new
functional properties instead of a simple sum of functions. Another systemic characteristic is
synergy, which increases the efficiency of activity due to the combination of elements (Ngang et al.,
2015). Considering social interaction, soft skills are understood as a set of non-specialized supra-
professional soft competencies that contribute to the successful performance of the job duties of
specialists in any field (Raitskaia, Tikhonova, 2018).

The prominent role of soft skills is stressed in the vast majority of scientific, methodological, and
publicistic sources. Research conducted at Harvard and Stanford Universities proves that soft skills
account for 85 % of career success (Tsalikova, Pakhotina, 2019). The same is argued by R. Ibrahim et al.
(2017) with an emphasis on the acquisition of key competencies and transversal abilities.

Specialists concur that soft skills represent the personality traits, goals, motivations, and
preferences valued in the labor and educational markets. These skills serve as predictors of life success.
Soft skills are interpreted as immaterial, non-technical, personal skills that define the person as a
leader, facilitator, intermediary, and negotiator (Iorio, 2022). Some researchers equate soft skills with
emotional intelligence (Evans Allvin, 2016), while others view them as a dynamic combination of
cognitive and meta-cognitive, interpersonal, intellectual, and practical skills (Skuékovnika, 2022).

Different sources offer varying versions of the term “soft skills”, such as “flexible skills” and
“success skills”, and psychology attributes them to the group of social skills. The conducted review
of scientific sources (Batsunov et al., 2018; Robles, 2022; Skuskovnika, 2022; Sopa et al., 2020)
and summarization of sociological studies suggest the following classification of soft skills:

- learning skills (critical thinking, ability to learn quickly, adaptability to changing world
realities, creativity, lifelong learning skills, commitment to academic/professional achievement and
self-development);

- social skills (positive thinking, emotional intelligence, ability to teamwork, leadership,
conflict-free communication skills, public speaking skills);

- personal skills (a person's ability to flexibly manage other people's emotional reactions, to
activate and realize personal potential, initiative);

- information, media, and digital literacy skills (ability to find information, determine the
credibility of sources using various evaluation tools, publicize the selected facts, create technologies
necessary for the exercise of an active civil position).

Existing literature substantiates the pivotal role of soft skills in facilitating academic
achievement and professional advancement, however there is a gap in empirical research
specifically focused on the development of these skills within the high school educational context in
Kazakhstan. The literature review underscores the systemic characteristics of soft skills, which
facilitate effective performance across various domains, underscoring their value beyond mere
technical competencies. Furthermore, despite the consensus on the importance of soft skills,
the review also indicates a lack of comprehensive strategies within the educational system to foster
these skills systematically. This gap presents an urgent need for innovative pedagogical
approaches, such as project-based learning, that can integrate soft skills development into the
curriculum effectively. The empirical component of our study aims to address this gap by
examining the impact of utilizing project methods in school education on enhancing high school
students' soft skills, thereby contributing to the body of knowledge on effective soft skills
development strategies in educational settings.

In this light, the purpose of our study is to analyze the efficiency of developing soft skills
using project technologies.

The research objectives set to achieve the goal of the study are:

1) to conduct diagnostics of the development of soft skills among high school students;

2) to experimentally test the efficiency of project technologies in soft skills development for
high school students.

3. Methods
The study was conducted during the 2022—2023 calendar academic year.
The research employed a set of theoretical and empirical research methods, including:
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- analysis of literature on the problem of soft skills development, including in the school
educational environment;

- a pedagogical experiment to test the efficiency of project technologies in developing the soft
skills of high school students.

Before the pedagogical experiment, we performed an analysis of literary sources, which were
selected from Web of Science and Scopus using the keywords “soft/flexible skills”, “soft skills”, “high
school students”, and “senior school students” with a restriction on the publication date not older than
10 years.

The primary research method was a pedagogical experiment conducted on 146 11th-grade
school students in the city of Pavlodar (Kazakhstan). The choice of 11th-grade students as the
object of the experiment is explained by the fact that the final school year is when students choose
their future path, be it entering the workforce or pursuing higher education. For this reason, it is at
this exact stage that it is important to assess the future specialist's capabilities and readiness in
terms of developing basic interpersonal skills, such as teamwork, which are highly valued by both
employers and educational institutions.

The experimental group (EG), in which soft skills were developed in the classroom using the
project method, included 49 students (from one of the participating schools).

The control group (CG), in which training was carried out following the regular educational
program without additional methods for the development of soft skills, was made up of 97 high
school students (from two other schools involved in the study).

The first stage of the pedagogical experiment was the pre-experimental assessment of high
school students’ soft skills based on the 4C model: creativity, critical thinking, collaboration
(teamwork), and communication skills.

Each structural element in the 4C model has its indicators, criteria, and development levels.
Therefore, the assessment of these skills included several methods to determine the level of soft
skills development by various components (Table 1).

Table 1. Diagnostic toolkit of the study

Soft skill Method

Creativity The Test of Divergent Thinking by F. Williams, adapted by E.E. Tunik —

for testing non-verbal creative thinking;

The Remote Associates Test (S. Mednick) — for testing verbal creative
thinking

Critical thinking Test questionnaire of intellectual skills. Version for high school students
(9-10 grades) (Iu.F. Gushchin);

The Complex Analogies method (E.A. Korobkov);

The Exclusion of Concepts method (A.A. Karelin)

Communication Test questionnaire of communicative skills: for adolescents and high school
skills students (L. Mikhelson, ed. Iu.Z. Gilbukh)

Method of assessing the communication and organizational skills of high
school students (V.V. Siniavskii, V.A. Fedoroshin)

Teamwork The Ability to Teamwork test

Using the diagnostic results, we identified three levels of development of each soft skill: high,
average, and high.

In the second stage of the pedagogical experiment, the project method was integrated into
the educational programs of students in the EG. Students in the CG were taught by the traditional
educational program, without any additional methods for the development of soft skills.

The third stage involved the post-experimental assessment of the level of soft skills using the
same diagnostic methods (Table 1). Statistical processing of empirical data was performed using
Statistica 7.0 software.

To detect reliable changes in the level of soft skills after experimental training with the
project method, we applied the angular transformation, ¢* criterion, which tests the reliability of
differences between the percentage shares of two samples. The null and alternative hypotheses for
both groups are formulated as follows.
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Ho: The share of high school students with a high level of soft skills according to post-
experimental testing does not exceed the share of high school students at this level before the
experiment.

Hi1: The share of high school students with a high level of soft skills according to post-
experimental testing is higher than the share of high school students at this level before the
experiment.

In the fourth stage, students in the EG (49 people) were surveyed to determine the list of soft
skills that, as they believed, had enabled them to communicate most efficiently with others in
everyday life and educational activities.

4. Results
4.1. Pedagogical experiment
The results of the pre- and post-experimental assessment of soft skills are presented in Table 2.

Table 2. Results on the level of soft skills development

Soft skill Level pre-experimental post-experimental
assessment, N/(%) assessment, N/(%)
EG CG EG CG
Creativity low 22(44.9%) | 43(44.3%) | 9(18.4 %) 39 (40.2 %)
average | 17(34.7%) |35(36.1%) |22(44.9%) | 38(39.2%)
high 10 (20.4 %) | 19 (19.6 %) 18 (36.7 %) 20 (20.6 %)
Critical thinking low 20 (40.8%) | 39(40.2%) | 15(30.6 %) 37 (38.1 %)
average 18 (36.7 %) 37 (38.1 %) 19 (38.8 %) 38 (39.2 %)
high 11 (22.4 %) 21 (21.7 %) 14 (28.6 %) 22 (22.7 %)
Communication low 21(42.9%) | 37(38.1%) 11 (22.4 %) 35 (36.1 %)
skills average 17 (34.7 %) 38(39.2%) | 17(34.7 %) 39 (40.2 %)
high 11 (22.4 %) 22 (22.7%) | 21(42.9 %) 25 (25.7 %)
Teamwork low 24 (49.0 %) | 36 (37.1 %) 10 (20.4 %) 35 (36.1 %)
average 14 (28.6 %) | 39(40.2%) | 16 (32.7 %) 40 (41.2 %)
high 11 (22.4 %) 22 (22.7%) | 23(46.9 %) 24 (24.7 %)

Comparative analysis of pre- and post-experimental testing results shows an improvement of
all the assessed soft skills in the EG.

Next, we construct empirical frequency tables for two values, “presence of effect” and
“absence of effect”, and calculate ¢p*emp (Tables 3 and 4). In this case, we define the presence of
effect as the achievement of a high level of soft skill by high school students.

Table 3. Table for calculating the @* criterion to compare the results of pre- and post-
experimental testing in the EG

Soft skill Stage presence of effect absence of effect p*emp
N % N %

Creativity pre-exp. 10 20.4 % 39 79.6 % 2.67
post-exp. 18 36.7 % 31 63.3 %

Critical thinking pre-exp. 11 22.4 % 38 77.6 % 1.68
post-exp. 14 28.6 % 35 71.4 %

Communication pre-exp. 11 22.4 % 38 77.6 % 4.45

skills post-exp. 21 42.9 % 28 57.1%

Teamwork pre-exp. 11 22.4 % 38 77.6 % 4.79
post-exp. 23 46.9 % 26 53.1%

Critical values of @*: 1.64 (p < 0.05); 2.31 (p < 0.01)

The values of ¢* for the EG fall into the zone of significance (p < 0.01) for every structural
element in the 4C model. This result refutes Ho and confirms H1 for the EG. Thus, the use of the
project method as a means of developing soft skills proves effective.
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Statistical analysis shows that especially good results from the use of the project method are
achieved in the development of teamwork and communication skills. Much weaker is the effect of
the project method on the development of critical thinking. This shortcoming needs to be

accounted for and compensated at further introduction of the means and methods of developing
soft skills.

Table 4. Table for calculating the ¢@* criterion to compare the results of pre- and post-
experimental testing in the CG

Soft skill Stage presence of effect absence of effect @*emp
N % N %

Creativity pre-exp. 19 19.6 % 78 80.4 % 0.34
post-exp. 20 20.6 % 77 79.4 %

Critical thinking pre-exp. 21 21.7 % 76 70.3 % 0.36
post-exp. 22 22.7% 75 69.3 %

Communication pre-exp. 22 22.7% 75 69.3 % 0.68

skills post-exp. 25 25.7 % 72 74.3 %

Teamwork pre-exp. 22 22.7 % 75 69.3 % 0.56
post-exp. 24 24.7 % 73 75.3 %

Critical values of @*: 1.64 (p < 0.05); 2.31 (p < 0.01)

In the CG, the empirical value of ¢* is not significant (p > 0.05) for any of the structural
elements of the 4C model. This fact disproves H1 and confirms Ho for the CG. Thus, the traditional
educational program without additional methods of soft skills development does not increase the
level of these skills.

4.2. Survey

The first question, “Identify the three most prioritized soft skills that you apply in life”, gives
the following results: 43 respondents (87.8 %) gave priority to communication, 31 students
(63.3 %) emphasized critical thinking, 25 students (51 %) pointed to communication/teamwork
skills, and 21 people (43 %) highlighted creative thinking. The survey thus shows that most
participants see communication and critical thinking as the most important soft skills.

The second question, “Name the three soft skills most demanded in educational activities”,
delivers the following data: 44 students (89.8 %) emphasized critical thinking, and 40 students
(81.6 %) pointed out communication/collaboration skills.

The third questions sheds light on the most valuable soft skills in extracurricular activities.
Among these the respondents note the following: 46 people (93.9 %) indicated communication,
41 people (83.4 %) referred to collaboration/teamwork skills, and 30 people (61.2 %) mentioned
creative thinking.

The fourth question concerns the use of soft skills in interaction as part of project activities.
The results show the following hierarchy: 49 students (100 %) stressed the skills of
cooperation/teamwork, 41 people (83.4 %) pointed out communication, 31 people (63.3 %) noted
critical thinking, and 29 people (59.2 %) highlighted creative thinking.

5. Discussion

In the present study, we hypothesized that the integration of project-based learning (PBL)
within high school curricula in Kazakhstan would significantly enhance the development of
students' soft skills, including communication, teamwork, problem-solving, and critical thinking.
Our empirical investigation, grounded in a quantitative analysis of pre- and post-intervention
assessments, provides substantial evidence supporting this hypothesis. Students exposed to PBL
methodologies demonstrated marked improvements in their ability to collaborate effectively,
articulate ideas clearly, and approach complex problems with innovative solutions, compared to
their counterparts following a traditional educational model.

Given that most of the surveyed students accentuate the importance of communication skills,
we can deduce that they all realize the importance of communication in everyday life. Critical
thinking, in turn, is distinguished by them as a skill needed both in daily life and in class.
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Students’ choice of the most valuable soft skills in extracurricular activities can be attributed
to their perception of communication and teamwork skills as important for receiving timely help
when searching for, processing, analyzing, and synthesizing the necessary information virtually in
any sphere of life. The emphasis placed by students on these skills reinforces the hypothesis of our
study, suggesting that project-based learning (PBL), with its inherent focus on collaborative
problem-solving and communication, is aptly suited to address these educational needs.

In the context of soft skills being utilized in interaction as part of project activities, the high
schoolers refer to collaboration and communication as the most important, as teamwork essentially
cannot proceed without communication. Of equal importance, in students’ view, is creative and
critical thinking, given that the development of these skills to some degree influences the process of
completing a project.

Agreeing with M.I. Berkovich et al. (2018), we believe that the development of soft skills can
be efficient subject to the following requirements: alignment with age and individual
characteristics; development of soft skills on the basis of partnership pedagogy; and stage-by-stage
work on the formation of soft skills.

However, it is rather challenging to account for each and every soft skill. Furthermore, the
use of soft skills assumes the ability to use different models of behavior even in the same situations,
to understand one’s own interests and those of other stakeholders, to promptly and clearly set
priorities, make the optimal choice from alternatives, quickly adapt to new challenges and
circumstances, be resistant to strain and stress, and achieve the goals set (Evans Allvin, 2016).

As argued by researchers (Iorio, 2022; Vasanthakumari, 2019), the labor market has the highest
demand for the following soft skills: complex multi-level problem solving, critical thinking, creativity in
a broad sense, ability to lead and interact with people, emotional intelligence, forming personal
opinions and making decisions, logic and negotiation skills, and flexibility of mind. The results of our
study on a sample of potential school graduates partially confirm these observations.

Furthermore, researchers and specialists in recruiting and employment highlight the
following key skills:

- leadership skills (ability to control and direct other workers, forge relationships between
management and subordinates through the organizational chain; evaluate, motivate, reward, and
discipline employees; build teams, resolve conflicts, and shape the desired culture of the
organization; understand how to influence people and satisfy their needs, etc.) (Sopa et al., 2020);

- teamwork skills (given that most employees are part of a team/department/division, and
even those not included in the official team need to cooperate with other people) (Succi, 2015);

- communication skills (success in communication involves five components: verbal
communication concerns the ability to speak clearly and concisely; non-verbal communication
refers to the ability to project positive body language and facial expressions; written
communication implies skill in drafting text messages, reports, and other types of documents;
visual communication implies the ability to convey information with images and other visual aids
(active listening helps to listen and hear others) (Bishop, 2017);

- problem-solving skills (ability to apply one’s knowledge in finding answers to pressing
questions and formulating weighted solutions, discussing mistakes, holding responsibility, etc.)
(Batsunov et al., 2018);

- work ethic (adherence to work rules, punctuality, time management, goal setting and result-
oriented work, etc.) (Sopa et al., 2020);

- flexibility/adaptability (in today’s rapidly changing world, these qualities take on new value;
it is important to be able to cope with many different tasks and to be willing to take on
responsibilities that may lie outside one's own sphere of competence) (Iorio, 2022);

- Interpersonal skills (the ability to build and maintain relationships, develop them, and use
diplomacy; the ability to express and receive constructive criticism, to be tolerant and respectful of
others' opinions and empathize with them; these skills are among the most important, as they are
central to team building and trusting relationships).

Among the limitations of the study, we can note the insufficient number of educational
institutions involved in the pedagogical experiment. Prospective further research could focus on
the process of soft skills development in other age groups of school students using other tools, such
as game methods.
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6. Conclusion

Our study aimed to explore the impact of project-based learning on the development of soft
skills among high school students in Kazakhstan. The results affirm our initial hypothesis,
revealing that PBL significantly contributes to the enhancement of essential soft skills, thereby
validating the effectiveness of innovative pedagogical strategies in contemporary educational
settings. This evidence substantiates the argument for a paradigm shift in educational practices,
advocating for the broader adoption of PBL methodologies to prepare students for the complexities
of the modern workforce and societal engagement.

To build soft skills, school graduates need to recognize the importance of personal
development, which requires an active pedagogy approach to teaching. That is, the acquisition of
these skills requires active teaching methods, one of which is the project method. A useful means of
soft/flexible skills development in school education is the introduction of project activities
associated with the curriculum, which provide practical implementation of the acquired
knowledge, as well as the problem-based approach, which appeals to the reality and daily
challenges faced by students. Another clearly powerful method is group activities, as they allow
students to develop a strong sense of identity and realize the value of teamwork, which helps them
achieve better results in their daily work and personal activities. Thus, the use of project methods
in teaching high school students has great potential both in activating cognitive interest and
improving the quality of perception of educational material, and in building a wide range of soft
skills. Summarizing our findings on the practical aspects of soft skills development, we highlight
the need to replace traditional passive pedagogics, which is limited to the transmission of
knowledge, with active pedagogics.
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Abstract

The purpose of this article is to create a web-quest aimed at preparing for an English exam in
a technical university, namely to practice those lexical topics from the exam that are challenging for
most students. The issues of creating of a WebQuest aimed at preparing for the English language
exam in a technical university, namely, working out those grammar and lexical topics from the
exam that cause particular difficulty for most students, are considered. The role of Internet
technologies in the educational process was determined, the importance of this technology in
preparation for passing the English language exam in a technical university was indicated;
the obtained results of the work were analyzed. The following tasks that were approached during
the study: to define the concept of “Internet technology”; to define the role of Internet technology
in the educational process; to define the term “WebQuest technology”; to identify the role of
WebQuest technology in the educational process; to conduct a questionnaire in order to identify
the most difficult exam topics for students; to develop and test a WebQuest aimed at working out
the most difficult exam topics; to analyze the results of the conducted research. The theoretical
basis of the topic was studied, questionnaires in order to identify the most difficult topics were
developed and conducted, the possibilities of uploading a WebQuest at various platforms, their
advantages and disadvantages, were analyzed. Based on the material studied, a WebQuest was
developed and conducted. In order to identify the effectiveness of the WebQuest, a survey of
participants was conducted. As a result, the developed WebQuest turned out to be effective.
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1. Introduction

All through the time the world exists there has been a continuous search for and
improvement of the methods and techniques for the transfer of the knowledge accumulated in all
fields of human activity (Smirnov et al., 1999; Zemenkova et al., 2022; Pashkevich et al., 2023).
The rapid development of computer technologies contributes to acceleration of this search
(Potekhin, Galkin, 2023; Sholokhovich, 1998; Cherepovitsyn, Tretyakov, 2023) by encouraging the
design of novel feasible techniques and methods that keep in line with the realities of today and
help to enhance learners motivation, which finally leads to improving the quality of education
(Bauer-Ramazani, 1998—2005; Polat et al., 2002).

As of today, pedagogical science has accumulated a substantial number of established
educational techniques, with some sources listing over one hundred ones (Boyko et al., 2022;
Borisova, 2022; Barinova, 2019, Kharlamova, et al.,2023, Oblova, et al.,2023). The classification of
the known educational methods developed by V.G.Selevko (Selevko, 2005) numbers over
50 varieties (Bovtenko, 2008). The list includes:

- educational technologies based on student-centered education;

- educational technologies aimed at improvement and enhancement of learner performance
(game-based methods and communicative teaching techniques developed by E.I. Passov);

- alternative techniques (free work method of Célestin Freinet);

- nature-aligned techniques (the Montessori method);

- developmental teaching techniques (self-development learning techniques).

As a result of further development of teaching and learning technical aids, new technologies
appear (Yarasheva et al., 2014; Zakharov et al., 2022; Zaitsev, 2012). Of special interest are
information and communication technologies (ICT), which can be explained by intense
computerization on the social level and by introduction of technical aids in education. Now, Internet-
based technologies are also used as a a part of teaching and learning process. In terms of foreign
language training, the most relevant are online training programmes or tutorials as well as search,
play-based and imitation learning online tools (Vorobyov, 2004; March, 2001; Safonov, 2017).

One of the factors in information technologies is using a variety of schemes aimed at applying
a choice of online resources in the teaching and training process (Zemenkova et al., 2022, Zhuk,
2006). Further improvement of computer technologies and implementation of machine learning
(Potekhin et al., 2023; Filippov, 2022) in various industries will contribute to introducing more
internet-based technologies in the current education and boost their appeal for teaching practice.
(Nikonova et al., 2023; Zemenkova et al., 2022)

Taking into account the factors mentioned above, we can identify the purpose of this study as
the implementation in the analysis and selection of specialized platforms, as well as the further
implementation of the Internet technology "WebQuest" in the process of preparing students of a
technical university for the English language exam.

2. Literature review

In the case of foreign language teaching methodology, we can note the tendency towards the
emergence and development of such interdisciplinary areas and branches as computer-based and
later, electronic linguodidactics, considering theoretical aspects of informatization (Gartsov, 2010)
mainly in teaching Russian as a foreign language. Practical experience of integrating information
technologies and rethinking the role of information technologies in language education can be traced
in the studies of a number of Russian and foreign researchers as M.V. Botvenko (Bovtenko, 2005;
Bovtenko et al.,, 2006; Bovtenko 2008), O.V. Volkova (Volkova, 2010), L.G. Zhuk (Zhuk, 2006),
P.V. Sysoev (Sysoev, Evstigneev, 2008; Sysoev, Evstigneev, 2010), etc. WebQuest technology is one of
those in question: E.I. Baguzina (Baguzina, 2010), G.A. Vorobiev (Vorobyov, 2003; Vorobyov, 2004),
Bauer-Ramazani Chr. (Bauer-Ramazani, 1998—-2005), Lamb A. (Lamb, 2004) etc.

At the same time, the vector of research activities of the last decade is related to the
introduction of digital technologies into the educational process. The project "Modern Digital
Environment in the Russian Federation" launched in 2016 only confirmed the need to create
conditions for "systematic improvement of the quality and expansion of opportunities for lifelong
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learning through the development of the Russian digital educational space" (Pasport prioritetnogo
proekta..., 2016).

In our study one of the Internet technologies, which, in our opinion, can be used today in the
process of teaching a foreign language in general, and for effective preparation for the English
language exam, in particular, is a web quest — an inquiry-oriented task requiring that most
information used by learners comes from online sources.

The term was first introduced in 1995 by B. Dodge, a professor of education technology at
San Diego State University (Dodge, 1997). A learning WebQuest is arranged by a teacher with the
aim of organizing the students’ learning activity. The concept of the technique was built up by
B. Dodge and T. March (March, 1995; March, 1998; March, 2001). These days, WebQuests are
being developed for practically all subjects and, according to E.I. Baguzina (Baguzina, 2010), can
offer a variety of advantages. These include enhanced student’s motivation, improving the
analytical and creative thinking skills as well as the teamwork abilities, possibility to organize
teleworking and create a scenario that keeps students interested.

To the opinion of the authors, the list of educational WebQuests which are considered as the
most applicable in foreign language training are narration, compilation, creativity tasks,
journalistic research, and persuading the opponent. The quests can cover the widest range of
topics; the problem-solving tasks can be planned at different levels of complexity, and the
outcomes, depending on the material studied, can be presented in a variety of forms (oral
statements, presentations, essays, web pages, etc.).

As a teaching method, educational WebQuest includes and relies on:

- the use of real-life resources (besides basic resources, such as textbooks, learning guides,
dictionaries, etc., online resources can be also used in order to complete a task);

- a comprehensive task that reflects real-life issues, which considerably enhances learner
motivation;

- the opportunity for the participants to work at individual pace and go back to the material
that was not properly learned;

- completing a task through thinking out a puzzle or making an inquiry, similar to doing a
quest in a computer gain, which appeals to learners;

- the opportunity to put the outcomes on the web, which allows for feedback from real people.
Public support and approval encourages the learners to produce the best possible results.

Like other teaching techniques, WebQuests are never flawless. Their drawbacks include
labour-intense and time-consuming preparation, a certain level of computer skills, difficulty in
regulating the time of learners’ work, and possible Internet disconnection. It is worth to note,
however, that the deficiencies noted are not critical and can be mitigated by teacher’s active steps.

The topic of quests can be very different, problematic tasks can differ in varying degrees of
complexity, and the results of work, depending on the material studied, can be presented in
different forms (oral speeches, presentations, essays, web pages, etc.) (Lamb, 2004). As part of our
research, we refer to such training topics as "Power Engineering," "Electric fields," "Capitals,"
"Nuclear Energy," "Cogeneration," "Solar cells," which is due to the data of a survey conducted
among students, the results of which are presented in detail in the following paragraphs.

There is a wide choice of internet services that allow to start blogs, develop websites or
interactive tasks, and many other resources that can be used in a WebQuest design. The work
provides the analysis of up- and downsides of some online platforms with regard to running a
WebQuest as part of English exam preparation

The first platform to analyze was ZUNAL (ZUNAL, 2019), the most popular as a tool for
developing quests, which is actually an online educational quest design website. With the help of this
service a user only needs to sign up, then enter the required information in a sequence of pop-up
windows. Thus, the service is actually a ready-made template for a WebQuest for a teacher to fill in.
This makes ZUNAL the easiest to use and the best to provide the quickest possible WebQuest
preparation. The service is free for users. The disadvantages are, first, the English-only interface and
second, the old-fashion appearance of the website and, consequently, of the WebQuests designed.
Today, the trendy and attractive external design, unusualness and novelty are the factors that matter a
lot to young people. For this reason, a decision was made to avoid using a standard template in favour
of attempting to design an original WebQuest. The platform chosen, therefore, is the one that can be
used not only for WebQuest developing but for other educational purposes as well.
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A wide range of existing internet services now allows for starting an own website, with Wix,
Tildapublishing, uKit, uCoz, and GoogleSites being the most commonly used. These website
builders are practically similar and instrumental for creating websites with any topical content with
a variety of images, fonts, and add-in items.

As a result of preliminary analysis for each of the services mentioned, GoogleSites was chosen
as an optimum platform for developing the target WebQuest. GoogleSites is a free means for
designing and co-editing simple web pages, compatible with all other Google web applications.
Although it does not allow users to design business websites, it is quite suitable for developing
uncomplicated information and communication ones. As for other advantageous characteristics,
the platform:

- is user friendly;

- is readily understandable for wide audience, without the necessity for specific computer
programming skills and knowledge;

- provides Russian interface;

- allows for integration with other Google web services (tables, spreadsheets, forms,
presentations, maps, YouTube videos);

- offers ready-made templates.

The disadvantages of the platform (e.g., no possibility to give commentaries and the cloud
storage limit of 50Mb) were considered as insignificant. Developing a WebQuest does not involve
uploading of materials that require large amounts of memory, since a WebQuest is mostly intended
for information search and analysis in order to complete a specific task.

2. Materials and methods

In the process of research, the following scientific methods were used: literature analysis
(both academic and methodical/instructional sources), surveying of web-based platforms where
the WebQuest can be uploaded, questioning, and modeling representation, methods of statistical
data analysis, data processing and graphical presentation were performed using computer
programs SPSS 17 (IBM) and Microsoft Office Excel 2017. Various methods of statistical processing
were used depending on the type of random variables and the research task. The boundaries of
confidence intervals for the mean values were calculated for a confidence probability of 0.95
(CI 95 %). The values of qualitative variables are presented as observed frequencies and fractions
(percentages). For fractions, the boundaries of confidence intervals for 95 % confidence probability
(95 % CI) using the Wilson method are calculated. For quantitative values, medians, first and third
quartiles in the Me (Q1; Q3) format are given. To compare quantitative values of two groups,
the nonparametric Mann-Whitney U-test (for independent samples) and Wilcoxon W-test
(for related samples) were used. Differences were considered statistically significant at p < 0.05,
where p is the probability of a first-order error in testing the null hypothesis. Two-sided versions of
the criteria were used in all cases.

3. Results

The beginning of our experimental work is associated with the survey among the
undergraduate students of the National Research University "Moscow Power Engineering
Institute", according to which 65 % of respondents identified the technology of WebQuest as the
most useful and convenient in preparing for classes, which is explained by the students themselves
extensive functionality of digital platforms for creating WebQuests, the peculiarities of the
discipline "Foreign Language" and the requirements for its mastering.

The questionnaire survey conducted among the 15t year students majoring in "Biotechnical
systems and technologies" (groups ER-18-23, ER-17-23, ER-16-23) showed:

1. For students, motivation to learn English is related to the specifics of future professional
activity (62 %), the possibility of conducting researches (33 %) and self-improvement and
development of personal qualities, intellect, imagination, creative thinking (5 %).

2. The majority of students indicated digital gadgets and Internet technologies as an integral
part of modern life (86 %) and realize the need to ensure the protection of devices and personal
data while working with them (92 %).

3. In the process of preparation for academic classes, the majority of students (88 %) address
Internet technologies in 75-60 % of cases. The use of Internet technologies is almost equally related
to the fulfillment of everyday tasks (study, work) and leisure time. In addition to the WebQuest,

175




European Journal of Contemporary Education. 2024. 13(1)

the technologies used by students to prepare for classes were electronic dictionaries and Microsoft
Office tools (25 %), thesauri (20 %), G-Suite cloud services (21 %), video lectures and podcasts on
Ted-ED and YouTube (17 %), and open access learning materials (17 %).
5. Besides, one of the important indicators for our study was to identify the students' ability
to determine their own professional and learning needs and, to customize the WebQuest toolkit
during the course of the learning tasks according to them. The presence of this skill was confirmed
by 95% of respondents, while the rest of them (5 %) would prefer to ask for help from the teacher.
The questionnaire survey results are presented in Table 1.

Table 1. Descriptive statistics of questionnaire results of the total sample (n = 40) of control (CG)

and experimental groups (EG)

the training process

Questionnaire Aspects Absolute | Prevalence, Confidence Interval
Frequency % Left bound | Right bound

Motivation to learn English is related to 25 62 % 47 % 75 %
the specifics of future professional
activity
Motivation to learn English is related to 13 33% 20 % 48 %
self-improvement
Motivation to learn English is related to 2 5% 1% 17 %
the opportunity to conduct research
and development activities
Digital gadgets and related 34 86 % 72 % 94 %
technologies are considered to be an
integral part of modern life
The need to protect devices and 37 92 % 79 % 97 %
personal data while working with them
is met
Internet technologies are used in 75- 35 88 % 74 % 95 %
60% of time for class preparation
Electronic dictionaries and Microsoft 10 25 % 14 % 40 %
Office tools are used for class
preparation
Thesauri are used for class preparation 8 20 % 10 % 35 %
Cloud services are used for class 9 21 % 11 % 36 %
preparation
Video lectures and podcasts on Ted-ED 7 17 % 8 % 31%
and YouTube are used for class
preparation
Publicly available learning materials 7 17 % 8 % 31%
are used for class preparation
Professional-learning needs are 38 95 % 83 % 99 %
distinguished the web-quest toolkit
during the course of the learning tasks
is customized according to them
Teacher’s assistance is required within 2 5% 1% 17 %
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Fig. 1. The structure of different motivations for learning English
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Fig. 2. Structure of different attitudes towards the use of information technology
for learning English
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Fig. 4. Structure of ways of evaluating one's own English language learning outcomes

In addition to the questions concerning students’ general motivation and personal experience
of using Internet technologies, the questionnaire form also included points devoted to the most
difficult grammatical and lexical topics, according to the students' opinion. These included the use
of passive voice, infinitive and the infinitive constructions, participle and conditional sentences
(second and third types) in oral and written speech.

The most difficult lexical topics for learning were "Power Engineering", "Electric fields",
"Capasitors", "Nuclear Energy", "Cogeneration", "Solar cells", which proves to us the need for extra
materials for revising this topic. Thus, the obtained questionnaire data confirmed the relevance and
perspectivity of the problem discussed in this study. The students' answers also allowed us to
approach consciously the planning and implementation of experimental training.
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As part of the preparatory stage, students got familiar with the goals and objectives of the
experiment and the principles of working with the Google Sites platform. The total number of
participants involved at this stage is 80.

The first, input diagnostics involves a test consisting of 50 questions for the participants of
both groups. The first 40 questions reflect the grammar course of the discipline "English language",
the remaining 10 deal with the vocabulary course. Each answer is valued 1 point. This format of
entrance control is necessary not only to assess the level of foreign language proficiency necessary
for our experimental training (Intermediate or “B1” according to CEFR), but also to identify some
of problematic topics that require studying or extra revision during the exam preparation course.
As a result, all of the students who proved the intermediate level of foreign language proficiency
were divided into two groups: control group (CG) and experimental group (EG). . The total number
of remaining participants is 40.

The formative stage of the experimental work involved English language training in the CG
and EG according to the planned pedagogical experiment. In the EG training was based on
thematic WebQuests created with the help of Google Sites. In the CG training was carried out in the
traditional form, using the teaching materials. The timing of the pedagogical experiment was
determined in accordance with the thematic distribution of academic hours specified in the
"English language" syllabus.

For the WebQuest development, the following structure was chosen:

1. The Welcome Page;

2. The Plan of Activities;

3. List of Resources;

4. Algorithms;

5. The Assessment Criteria;

6. Questionnaire.

Following the scenario, the participants try on the role of authors-developers of the exam
variants, who have to make two test variants in order to practice the topics that cause the greatest
difficulties.

The Welcome page is supposed to introduce the participants to key information about the
exam, namely, the assessment criteria, structure, and preparation techniques, so it contains all the
necessary details. The Plan of activities section sets the tasks to be done in order to complete the
quest. At this stage, the teacher also splits the students into two teams. Having known the team
they belong to, the participants receive detailed instructions regarding the tasks completion in the
WebQuest.

The List of resources represents the contents of the WebQuest, namely, the links to the rules
for using Quizlet, to the cloud service where the results are to be uploaded, and to the
videoconferencing room. This part suggests general introduction to resources for the participants
who can do it from home, spending 5 to 7 minutes of their time. Afterwards the participants can see
the evaluation principles for the activities they perform in Assessment criteria section. It contains a
detailed description of how to estimate every piece of their work and a table for the scores gained
by each of the two teams. According to the rules, the scores gained by every participant are
summed up and added to the scores gained by their team for developing a sample examination
task. After that, the overall score of each team is calculated, and the winner is determined.

When the 15t stage is completed, a video conference is scheduled to be held on any online
platform suitable for the participants and organizers (e.g. Zoom). The conference is attended by all
the participants and the instructor and is dedicated to discussing any possible issues and
clarification or updating the details.

Following the discussion, the participants start the task, which means going on to Stage two,
the key stage of the WebQuest. This includes a number of tasks for the participants to achieve:

1. To study the detailed instructions explaining how to do each of the tasks placed in the
Strategies.

2. To develop a version of an English language test. In order to do that, the participants must
take up one of the functions listed below and, in accordance with the function chosen, find the
applicable tasks using online sources. This way, at the end of the stage each team is supposed to
produce a ready-to-use version of the specified test, where all assignments cover one and the same
vocabulary topic (one group has "Solar energy," the other has "Nuclear power"). In their teams,
each participant performs some personal functions, being one of the following three:
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- Translators are supposed to choose assignments for the "Translation" section;

- Grammarians look for the grammar and vocabulary use assignments;

- "Orators" — select tasks from the oral speech section.

The members of each team contribute to achieving the common goal, so in the process they
master the skills of working in a team, sharing and delegating tasks, exchanging their experience,
learning to present their opinions and considering the opinions of others, and using creative
approaches.

3. To develop a series of flashcards containing the new relevant topical vocabulary on Quizlet,
which afterwards can be studied by the team two members in preparation to taking the English
language test created by one of the teams.

After the instructor checked and approved the test versions prepared by the teams, they
started preparing for 3™ stage of the WebQuest. The teams exchange the links to the sets of
flashcards they created, and are given two days to study the vocabulary. Then within the period of
three days at the specified time the WebQuest participants are given tasks from the test version
developed by the other team. On the first day they receive the translation, grammar and vocabulary
tasks, all of which must be completed within 30 minutes (the interval includes a specified time
frame to complete each of the tasks and 10 minutes to send the completed tasks to the facilitator).
On the second day they receive the writing tasks, with 30 minutes given to complete them and send
them to the facilitator. On the third day they are given the speaking tasks, this time on an
individual basis, and then contact the facilitator by video.

So at this stage we can see the participants acquire the vocabulary and use it in their speech.
The participants master the new vocabulary on the most complicated topics and consolidate its
knowledge by going through the English language test version designed specifically for the revision
of the material. A WebQuest also allows the students to adapt to the time frames and learn the
strategies pertaining to the English language test.
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