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1. INTRODUCTION

In light of the accelerated pace of technological advancement and the evolving social and cultural
landscape, it is imperative to identify the competencies that educators must cultivate to adequately prepare
their students for the contemporary challenges they will inevitably face. Key skills of the XXI century, such
as critical thinking, communication, collaboration, digital literacy and creative thinking, are becoming
increasingly in demand by both students and teachers. Teachers, in turn, must be prepared not only to
transmit information but also to develop these important skills in students.

Li et al. [1] highlight the importance of professional ideology among those working in higher
education, demonstrating how educational values influence the teaching landscape. In another study,
Rutten et al. [2] investigate the integration of technology and teacher competency, demonstrating its pivotal
function in XXI century English as a foreign language classroom. Namsone et al. [3] concentrate on a
framework for the management of teacher competence, providing practical instruments for the resolution of
deficiencies in the competencies of teachers that are essential for the teaching of modern skills.
Taggart and Roulston [4] discuss the digital competencies of teachers in Northern Ireland, suggesting that
educators must navigate a “Goldilocks zone” of technology use — neither too much nor too little. Lastly,
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Demirbilek [5] examines the fostering of intercultural competence in online classrooms, highlighting tools
and strategies that promote effective education in diverse settings. These competencies are of vital
importance for students’ successful adaptation in a rapidly changing world, ensuring that educational
practices are aligned with the modern requirements of the XXI century. The definition and classification are
ambiguous of key XXI century skills, although there is a broad consensus on the need to develop critical
thinking, communication, collaboration and digital literacy skills in teachers, their specific definition and
composition vary depending on the context of the educational environment.

Sulaiman and Ismail [6] emphasized that teacher’s communication skills play an important role in
shaping the teacher’s thought structure in the context of the XXI century. Waychunas [7], in turn, noted the
problems associated with the formation of teacher competencies in the context of digitalization, especially in
the context of Kazakh education. Syurmen and Mirzoyeva [8] emphasized the need for continuous
professional development of teachers to adapt the educational process to the changing needs and demands of
students. However, in addition to these aspects, it is necessary to delve into the analysis of what specific
skills and tools are needed to work effectively in a digital learning environment.

Maor et al. [9] highlighted the important role of combining metacognition, creativity and critical
thinking in the context of preparing students for the requirements of modern education. Franco et al. [10]
pointed to the relevance and ongoing efforts of universities around the world to integrate critical thinking into
their curricula. Hargreaves [11] conducted a study on the methods of collaboration available to teachers and
the factors that influence the effectiveness of this collaboration. However, in addition to the studies already
conducted, there is a need for further research into the effectiveness of methods of introducing critical
thinking into university curricula, as well as an assessment of their impact on student’s academic success.

The study of the necessary skills of the XXI century in the educational practice of teachers was
conducted by Bardelli [12], who found that teachers have a positive attitude towards integrating digital
literacy into the educational process. However, obstacles such as a lack of available technology, limited
student experience, and time and budget constraints hinder the successful implementation of digital tools.
The results of the study by Cetin [13] showed significant differences in the level of digital literacy among
future teachers. Potyrata and Tomczyk [14] highlighted the need for teachers to receive additional support
and education to develop digital literacy skills. Jay [15] emphasized the need to adapt the modern education
system to the use of digital technologies and to develop digital pedagogy to improve digital literacy at
different levels of education.

2. METHOD

The study analyzed the peculiarities of the influence of the student environment in the formation and
development of skills necessary for successful adaptation to modern challenges of education and life.
A purposive sampling method was utilized to ensure a diverse representation of educators. The study
summarized the use of a variety of methods and strategies, such as problem-based tasks and projects,
collaborative learning, integration of modern technologies, project-based learning, as well as reflection and
feedback, as tools that contribute to the effective formation and development of key XXI century skills in
teacher education students. A qualitative research approach was employed, utilizing semi-structured
interviews with 86 educators to collect data on their experiences and practices. The data were subjected to
thematic analysis using NVivo software, thereby facilitating the identification of recurrent themes about the
development of key competencies.

As part of this research, interviews were conducted with professors of higher education institutions
in Astana, the Republic of Kazakhstan. The interviews were conducted to collect empirical data on their
views on the formation of key skills in the educational practice of teachers. The interview data was collected
between 08.05.24 and 14.05.24. The study involved 86 teachers representing different age groups. Among
them were 58 women (aged 24 to 75) and 28 men (aged 25 to 77). To collect information, specially designed
questions were used to identify the opinions of respondents on the peculiarities of the formation of key skills
in the educational practice of teachers.

The sample size was determined through the use of a purposive sampling method, which ensured the
inclusion of educators representing a diverse range of age groups and teaching experiences. As posited by
Aslan [16], a sample size of 30-100 participants is deemed sufficient for qualitative research, furnishing a
robust framework for data saturation and thematic analysis. The interview questions were developed by a
comprehensive literature review and expert consultations, thereby ensuring content validity. The reliability of
the instrument was established through a pilot study involving five educators, during which feedback was
incorporated to enhance clarity and relevance. The final instrument exhibited a Cronbach’s alpha coefficient
of 0.85, indicative of a high degree of internal consistency.
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The interview questions included:

—  What key skills of the XXI century do you consider to be the most important for the successful
adaptation of teachers to modern life?

—  How do you integrate the development of key XXI century skills into your educational practice?

—  What methods and strategies do you use to stimulate the development of critical thinking in future
teachers?

—  How do you develop cooperation and teamwork skills among students in the classroom?

—  How do you teach students digital literacy skills and the effective use of modern technologies in the
learning process?

—  How do you promote creative thinking and innovative thinking among your students?

— How do you help students develop problem-solving and decision-making skills in non-standard
situations?

—  How do you evaluate the effectiveness of developing key XXI century skills in your students?

—  What challenges do you face when working on developing key skills for the XXI century, and how do
you overcome them?

—  What additional resources or support would be useful for you to better integrate key XXI century skills
into your teaching practice?

The data obtained from the interviews were transcribed in their entirety and subsequently subjected
to a thematic analysis. This process entailed the application of a coding system to identify recurrent themes
related to the formation of key skills. The NVivo software was employed to assist in the organization of the
data and the facilitation of the coding process. The analysis concentrated on educators’ views on effective
teaching methods and the difficulties they experience in fostering key skills in their students. The evidence is
constituted by qualitative data derived from interviews with educators, which elucidate their strategies,
challenges, and perceptions regarding the integration of key competencies into the educational curriculum.

After completing the data collection from the interviews aimed at identifying opinions on the
formation of key skills of the XXI century in the educational practice of teachers, the results were analyzed.
The data obtained provided details of the prospects and concepts of forming key competencies of the XXI
century among teachers. The analysis of the results identified the main problems and challenges faced by
teachers in the process of introducing and developing these skills. The principal discovery is that a plethora
of pioneering pedagogical techniques, including problem-based tasks and collaborative learning, markedly
facilitate the cultivation of indispensable XXI century competencies among prospective educators. It was also
used to identify successful practices and strategies that can be used to improve the educational process. All
procedures performed in the study were by the ethical standards of the institutional research committee and
with the 1964 Helsinki Declaration and its later amendments.

3. RESULTS

The development of key skills in the educational practice of a teacher is important to ensure the
quality of education and prepare students for a successful professional and social life in the future. The
findings indicated that critical thinking, communication, collaboration, digital literacy, and creative thinking
are essential skills identified by educators. Teachers play a key role in this process, so they must have not
only knowledge of their subject area but also the skills to develop key competencies in their students.
Students at pedagogical universities, whose training is aimed at future professional activities in the field of
education, need a diverse set of key skills to successfully adapt to the modern world. These skills need to be
not only technical but also social, cultural and creative, considering the diversity of situations and
requirements they will face in their professional lives, as shown in Figure 1.

Communication skills are one of the key elements of a successful professional career in education
[16], [17]. Students of pedagogical universities, and future teachers, must have a high degree of
communication skills, as their work is inextricably linked to interaction with different groups of people:
students, colleagues, administration and parents [18]. Active listening skills, empathy and the ability to adapt
communication to the individual needs of each student allow a teacher to interact effectively with a variety of
audiences [19]. The exchange of experience, joint lesson planning, discussion of methodological approaches
and joint problem solving contribute to improving the quality of the educational process and the professional
development of the teaching community [20]. In general, the development of communication skills is an
important aspect of the professional training of future teachers. Mastery of these skills allows teachers to
effectively interact with various stakeholders in the educational process and provide quality education and
upbringing for their students.
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Figure 1. Key skills for successful adaptation of future teachers in the modern world

Critical thinking in pedagogy is a fundamental competence necessary for effective teaching and
preparing students for the modern challenges of education and life [21], [22]. This skill includes the ability to
analyze, evaluate and interpret information, as well as to apply the knowledge and skills gained in practice.
One of the most important aspects of critical thinking for teachers is the ability to analyze different sources of
information. Teachers should be able to critically evaluate teaching materials, teaching methods and research
in the field of education [23]. This can be used to choose the most effective and appropriate teaching methods
for students, as well as make informed decisions in the learning process. Teachers must be able to adequately
assess their student’s knowledge and skills and help them develop and improve their skills. This requires the
ability to objectively evaluate the achievements of each student and offer them recommendations for further
education and self-development. Critical thinking is an integral part of teachers’ professional competence and
plays an important role in improving the quality of education and preparing students for the modern world
[24]. This competence allows teachers to effectively adapt to changing educational requirements and ensure
the successful learning and development of each student. Problem-solving is a key component of teacher
education students’ success in both academic and professional contexts [25].

In a professional context, student teachers also face several challenges related to the organization of
the educational process, interaction with students, parents and colleagues, and conflict resolution. For
example, they may encounter unruly students, difficulties in planning lessons and teaching materials, and
problems in dealing with parents or school administrators. To successfully address these challenges, students
must be able to adapt to different situations, apply the knowledge and skills they have acquired during their
studies, and be prepared to find alternative solutions and take responsibility for their actions. It is necessary
to note that the development of problem-solving skills is an ongoing process that requires students to
constantly improve themselves and grow professionally. This includes awareness of personal strengths and
weaknesses, the ability to seek help and advice from colleagues and mentors, and the constant updating of
knowledge and skills in line with the changing requirements and challenges of the educational environment.
Cooperation is an integral part of a teacher’s professional activity and plays an important role in ensuring the
effectiveness of the educational process [26].

Previous studies [27], [28] showed that successful collaboration in the educational environment is
associated with improved learning outcomes, increased professional development, and higher job
satisfaction. Therefore, the development of cooperation skills should be an important aspect of the
professional training of teacher education students. They must learn to interact effectively with colleagues,
build fruitful relationships and apply joint efforts to achieve common goals in education. In the era of
digitalization of society and the active use of information technology in various spheres of life, teachers must
have the skills to work with modern digital technologies and be able to effectively integrate them into the
educational process [29], [30].

Digital literacy means not only the ability to use computers and the internet, but also the ability to
critically evaluate information, use digital tools for learning and professional development, and protect
oneself and students from digital threats and dangers [31], [32]. Teachers need to be able to select appropriate
digital tools and integrate them into the learning process, considering learning objectives, learner needs and
the characteristics of the learning group [33]. In addition, the digital literacy of teachers includes the ability to
effectively use digital resources for their professional development. However, the digital literacy of educators
also includes an understanding of the ethical and legal aspects of using digital technologies in education, as
well as the protection of student’s data and copyright when creating and using digital educational resources.
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Educators should be willing to protect educational information from unauthorized access and use and to teach
students the basics of digital security and ethical behavior on the internet.

One of these important competencies is creative thinking, which is of particular importance in
modern education [34], [35]. In the modern educational context, creative thinking is becoming increasingly
relevant due to the need to find unconventional and innovative solutions to problems. Stimulating the creative
thinking of students at pedagogical universities contributes to the development of innovative approaches to
teaching and upbringing, which in turn contributes to improving the quality of education and its compliance
with modern requirements. The development of creative thinking among students at pedagogical universities
can be carried out through various educational practices, such as the use of interactive teaching methods,
creative workshops and project work, as well as stimulating the independent search for solutions to problem
situations. An important aspect of developing creative thinking is also the creation of a suitable educational
environment that promotes creativity, self-realization and innovative thinking.

Modern society is characterized by rapid change and dynamic development, and teachers must be
able to quickly adapt to new conditions, technologies and requirements to maintain their effectiveness. Rapid
changes in technology, educational methods, training and education requirements create the need to
constantly update knowledge and skills, as well as adapt to new working conditions. Highly adaptable
teachers can effectively adapt to different situations, find adequate solutions to problems, manage the
educational process flexibly and successfully implement innovative educational approaches. The
development of adaptability in teacher education students can be carried out through various educational
practices, such as learning under uncertainty, training in flexible thinking and decision-making, and
encouraging independent search for solutions to problem situations.

Time and stress management is an important component of a teacher’s professional competence in
modern education [36]. The complexity and dynamism of the educational process require teachers to allocate
time efficiently, manage tasks and use available resources effectively to achieve their goals. Teachers must
be able not only to plan personal efforts but also to adapt to changing circumstances, respond flexibly to new
challenges and maintain high professional performance. Key aspects of time management include the ability
to set priorities, break tasks into smaller steps, optimize workflows and effectively use planning tools and
techniques. Teachers should have self-regulation skills, the ability to effectively cope with stressful situations
and maintain emotional stability. For this purpose, it is necessary to develop relaxation strategies, breathing
exercises, meditation practices and other techniques that help relieve tension and restore psycho-emotional
balance. Emotional intelligence encompasses a wide range of skills and abilities that allow educators to
effectively interact with students, understand their needs and emotional state, and create a supportive and
inspiring learning environment [37].

An important component of emotional intelligence is the ability to communicate effectively and
manage your emotions in different situations. Teachers with these skills can resolve conflicts constructively,
build open and trusting relationships with students, and motivate them to succeed. This helps to create a
positive educational atmosphere and stimulates the academic progress and personal development of students.
The development of emotional intelligence is an important aspect of the professional training of students of
pedagogical universities. Teachers with a high level of emotional intelligence can successfully adapt to
various situations in educational practice, interact effectively with students and create favorable conditions
for their learning and development.

In this research, teachers at pedagogical universities in Kazakhstan were interviewed. According to
the results of the interviews, the most important skills for a teacher are critical thinking, communication,
collaboration, digital literacy, and creative thinking, as well as the ability to solve problems and make
decisions in non-standard situations. According to teachers, these skills are the basis for students’ successful
adaptation to modern life, helping them to cope with the challenges of change and function effectively in a
variety of fields. According to the interviews, most teachers integrate the development of key XXI century
skills through a variety of teaching methods and strategies, including project work, group discussions,
problem-solving, interactive technologies and modern educational resources, which allows students to gain
practical experience and apply their knowledge in practice. Interviews revealed educators employ diverse
active learning methods to develop students' critical skills. These include text analysis, debates, case studies,
and project creation to enhance analytical thinking. Collaborative tasks like group projects and interactive
exercises foster teamwork and cooperation. Problem-based learning encourages students to engage with
real-world scenarios, promoting critical thinking and personal responsibility. Digital literacy is developed
through interactive lessons and online resources, while creative workshops stimulate innovative
problem-solving. To improve decision-making skills, teachers use situational simulations, cause-and-effect
analyses, and strategic discussions, helping students navigate complex challenges effectively.

Methods to evaluate key XXI century skills include testing, project assessments, portfolios, and peer
feedback, enabling continuous improvement of learning objectives. Teachers face the challenge of constantly
updating educational content and methods to match rapidly evolving global requirements. To address this,
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educators proactively monitor educational innovations, collaborate with colleagues, and pursue additional
training. The student environment is critical for developing future teachers' key skills. Through collaborative
learning, discussions, and teamwork, students acquire essential competencies like communication, critical
thinking, and problem-solving. This environment stimulates creativity, encourages innovative approaches,
and prepares students to adapt to rapidly changing professional landscapes.

Effective development of key skills in the educational practice of a teacher requires the use of
various methods and strategies aimed at stimulating the development of these competencies in students, as
seen in Table 1. Methods and strategies explained in Table 1 used in educational practice contribute to the
comprehensive development of key skills of students in pedagogical universities. It also prepare the students
for successful adaptation to the modern world.

Table 1. Methods and strategies for developing key competencies in students

Aspect Description
Problem-oriented tasks ~ Creating learning situations that require students to analyze, think critically and find solutions to real-
and projects world problems helps to develop key XXI century skills

Collaborative learning ~ Working in groups or teams allows students to develop skills in cooperation, communication, conflict
resolution and collective decision-making

Use of technology Integration of modern educational technologies and online resources helps to develop digital literacy,
technical skills and the ability to effectively use information from various sources

Project-based learning  Conducting long-term projects involving research, practical application of knowledge and presentation of
results helps to develop creative thinking, problem-solving and the ability to work on multi-component
tasks

4. DISCUSSION

The study highlights various methods for developing skills among pedagogical students.
Problem-based tasks and collaborative learning enable critical thinking, communication, and teamwork.
Modern educational technologies foster digital literacy and information skills. Project-based learning
promotes creative problem-solving through long-term, research-oriented projects. Continuous reflection and
instructor feedback help students recognize and learn from their experiences, supporting holistic skill
development. Compared with the results of Hasanah and Malik [38], it is worth noting the effectiveness of
the blended learning model in improving students’ critical thinking and communication skills at university.
This confirms that the use of a variety of methods is an effective way to develop key XXI century skills in
students. Thus, the results of this study confirm the relevance and effectiveness of methods and strategies for
the formation of key skills of the XXI century in the educational practice of teachers and correspond to the
findings of other studies in this area.

Critical thinking is emphasized in the design and implementation of educational programmers, as
well as in adapting them to the individual needs and abilities of each student [39]. Another study, conducted
by Alsaleh [40], also emphasizes the importance of critical thinking, noting it as one of the most important
thinking skills and indicators of student learning. Another study presented by Bellaera et al. [41] also
highlights critical thinking as one of the main learning outcomes in higher education and emphasizes its
presence in university curricula. They emphasize the importance of integrating this skill into the curriculum
at all levels of education and its role in preparing successful professionals. Furthermore, the incorporation of
critical thinking into academic programmers encourages the development of a culture of enquiry, prompting
students to challenge established assumptions and explore alternative perspectives.

In turn, comparing with the results of the study by Muckenthaler et al. [42], it is worth noting the
confirmation of the importance of teacher collaboration for the successful development of schools, as,
according to the scientist, it reveals that the benefits associated with collaboration are closely related to the
successful characteristics of the school, which emphasizes the particular importance of this factor in the
educational process. Bush and Grotjohann [43] also note different forms of cooperation, such as exchange,
division of labor and collaboration. Comparative analysis of the results of the study by Li and Yu [44]
emphasizes the need for adequate digital literacy of teachers to successfully respond to the new needs of the
modern educational model. Researchers also point to a significant correlation between the level of digital
literacy of teachers and their career satisfaction and professional role. The study by Falloon [45] notes the
fact that over time, various methods and courses have been developed to improve the digital literacy of
teachers, helping them to develop students’ skills in using the latest technologies in education.

In light of recent literature, Amsal et al. [46] emphasize the role of prospective teachers’
competencies, particularly highlighting the need for self-awareness and adaptability among educators in the
XXI century. The authors posit that such competencies not only enhance teaching efficacy but also foster a
supportive learning environment conducive to student growth. Similarly, Almazroa and Alotaibi [47] identify

Int J Eval & Res Educ, Vol. 14, No. 4, August 2025: 3125-3134



Int J Eval & Res Educ ISSN: 2252-8822 O 3131

the challenges faced in the development of proactive teacher education programmers to embed XXI century
skills into curricula. The findings of the aforementioned study align with those of our own, indicating that a
comprehensive understanding of these challenges is essential for the effective preparation of teachers.
Moreover, Widiastuti et al. [48] illustrate the beneficial influence of novel learning methodologies on the
cultivation of entrepreneurial abilities, which constitutes a pivotal component of the comprehensive skill set
demanded in contemporary educational contexts.

The results of this study confirm that the development of communication skills plays a fundamental
role in the educational practice of teachers. Communication facilitates effective interaction between different
participants in the educational process, which creates a supportive learning environment and stimulates
motivation to learn. Methods and strategies used to develop key XXI century skills include working with
problem-based tasks and projects, collaborative learning, the use of modern educational technologies and
project-based learning. These approaches contribute to the development of not only communication but also
other important skills, such as digital literacy, critical thinking and creative thinking. In addition, research
conducted by other scholars confirms the importance of critical thinking in pedagogy. Critical thinking
involves analyzing, evaluating and interpreting information, which is essential for successful teaching and
preparing students for the challenges of modern education and life. Thus, the results of this study emphasize
the importance and effectiveness of methods and strategies for developing key skills of the XXI century in
the educational practice of teachers.

5.  CONCLUSION

The study emphasizes the significance of XXI century skills like digital literacy, critical thinking,
and creativity in preparing students for modern societal challenges. It underscores the need for continuous
professional development and innovative pedagogical approaches in teacher education. Educators in Kazakh
pedagogical universities are actively integrating these skills through methods such as active learning and
project work, creating an environment that develops students’ practical competencies and prepares them for
professional complexity. The implications of these findings extend beyond the immediate context of teacher
education. By underscoring the importance of integrating XXI century skills into pedagogical practices, this
research underscores the necessity for educational institutions to adapt curricula and teaching methods to
better prepare future educators. Such adaptability is of the utmost importance not only for the enhancement
of teaching efficacy but also for the fostering of a generation of learners capable of thriving in an increasingly
complex and dynamic world. The study suggests three key research directions: examining long-term impacts
of pedagogical approaches on XXI century competencies in diverse educational contexts, investigating
digital tools’ effectiveness in teacher education skill development, and identifying optimal strategies for
creating collaborative learning environments that enhance critical thinking and problem-solving skills for
both students and teachers.
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