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Abstract

This study examines how pre-service teachers can be prepared to foster and apply the four essential skills — critical
thinking, communication, collaboration, and creativity (Four Cs) - within and beyond the classroom for holistic 21st
century readiness. Situated in the Kazakhstani policy context, the research employed a qualitative design comprising two
focus-group discussions with final-year pre-service teachers (n =15) and semi-structured interviews with teacher
educators (n = Cs10). Thematic analysis of transcripts identified three cross-cutting domains: (1) benefits of integrating
Four Cs, including enhanced student engagement, higher-order problem solving, creative expression, and workplace
relevance; (2) challenges to implementing Four Cs, including curricular overload, limited time and resources, uneven
student readiness, and hesitancy toward pedagogical change, compounded by gaps in technological and pedagogical
training; and (3) strengths and opportunities for improvement Four Cs, including project-based and inquiry-based
learning, flipped classrooms, purposeful technology use, and cultures of peer mentoring and reflective practice. Findings
point to the need for institutional commitment and a whole-system approach: flexible curricula, sustained professional
development, access to digital tools, and mentorship structures that build teacher confidence. The study offers actionable
recommendations for teacher-education programs to embed the Four Cs systematically, aligning policy aspirations with
classroom realities and better preparing pre-service teachers to lead student-centered, innovation-driven learning.

Keywords: 21st century skills, Four Cs, communication, collaboration, critical thinking, creativity, pre-service
teachers.

Introduction. In the 21st century, the role of teacher educators extends beyond traditional
teaching methods, requiring them to cultivate essential skills that prepare pre-service teachers for an
increasingly complex and interconnected world. Among these, the Four Cs are widely recognized as
fundamental for academic success, career readiness, and lifelong learning. Therefore, preparing pre-
service teachers to integrate the Four Cs into their teaching practices is essential to ensure high-
quality education that meets the demands of modern society.

The development of these competencies requires innovative approaches in teacher education. As
the Law of the Republic of Kazakhstan on Education states, one of the primary goals of the education
system is to create conditions that support personal and professional development based on national
and universal human values, scientific and practical advancements, new teaching methods,
technology integration, and access to global communication networks [1]. To achieve this, teacher
educators must move beyond traditional pedagogical frameworks and actively seek new strategies,
innovative practices, and continuous professional growth. This shift is essential for equipping pre-
service teachers with the skills necessary to adapt to the evolving demands of the profession and
effectively support student learning.

Similarly, the State Program for the Development of Education also emphasizes the importance
of fostering creativity, collaboration, and critical thinking among students, requiring teacher
educators to implement student-centered approaches and interactive learning methods. In addition,
Article 7 of the Law "On the Status of a Teacher" highlights the necessity for teacher educators to
engage in creative initiatives, develop and apply original teaching methods, and integrate modern
pedagogical strategies [2]. The above-mentioned legislation framework demonstrates that teacher
education programs play a crucial role in enhancing “Four Cs” of pre-service teachers, including
critical thinking, collaboration, communication and creativity. In addition, it aims to ensure that pre-
service teachers are prepared to effectively address the real-world challenges in the educational field.
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This national priority is consistent with the ideas expressed by Kassym-Jomart Tokayev in his
2020 State of the Nation Address to the People of Kazakhstan. In his address, he emphasized the need
for new and innovative approaches to education and highlighted the importance of using international
experience in implementing educational reforms [3]. This national vision reinforces the urgency of
modernizing teacher education programs to align with global standards and effectively prepare pre-
service teachers for the demands of 21st century classrooms.

Despite the recognition of 21st century competencies in educational policies, many teacher
preparation programs still struggle to effectively integrate these skills into practice. Research
indicates that gaps remain between curriculum intentions and actual implementation, particularly in
developing critical thinking, creativity, and problem-solving abilities among pre-service teachers [4].
Twenty-first century education can be understood as an approach that prepares learners to adapt to
rapidly changing social, technological, and global conditions. In this context, educational systems are
expected to promote not only academic knowledge but also competencies such as collaboration,
innovation, responsibility, and independent thinking, which enable students to respond effectively to
real-life challenges and future professional demands.

Recent research conducted in Kazakhstan highlights persistent challenges in embedding higher-
order thinking skills within teacher education programs. Kabysheva found that although critical
thinking is recognized as an important educational objective, it is only partially reflected in the
intended learning outcomes of initial teacher education curricula. The study suggests that higher-
order cognitive skills require more systematic integration into teacher preparation programs. These
findings indicate that strengthening critical thinking, together with other 21st-century competencies
such as communication, collaboration, and creativity, remains an important priority for teacher
education in Kazakhstan [5]. Similarly, Myrzatayeva et al. demonstrated that fragmented and
episodic approaches to critical thinking development are insufficient for preparing future teachers.
Their findings suggest that professional readiness is strengthened when prospective teachers develop
their own critical thinking skills while simultaneously learning practical strategies for fostering these
competencies in school settings. These findings support the argument that the effective integration of
the Four Cs requires systematic and practice-oriented teacher education rather than isolated
instructional interventions [6]. Furthermore, Iskakova et al. found that specially designed educational
interventions contributed to significant improvements in prospective teachers’ intellectual
competencies, including critical and creative thinking. The authors concluded that systematic
integration of innovative teaching approaches and critical thinking methods into teacher education
programs enhances future teachers’ professional readiness and supports the development of
competencies required in contemporary educational settings [7].

Kussametova and Tokzhanova argue that contemporary pedagogical practice requires educators
to possess a combination of communication, adaptability, emotional intelligence, and creative
problem-solving skills. Their findings emphasize that the systematic development of these
competencies contributes to teachers’ professional growth and enhances the quality of the educational
process. The authors further recommend integrating soft skills development into teacher preparation
and professional development programs, reflecting the increasing importance of competencies
closely related to the Four Cs framework [8]. The transformation of teacher education in Kazakhstan
has also been influenced by the growing emphasis on competency-based learning. Ismukhanova and
Sansyzbayeva argue that modern higher education should move beyond knowledge transmission and
focus on the development of professional and transferable competencies. According to the authors,
employers increasingly value communication, teamwork, adaptability, and problem-solving skills
alongside disciplinary knowledge. This competency-based perspective aligns with current
educational reforms in Kazakhstan and reinforces the importance of integrating competencies
associated with the Four Cs framework into teacher preparation programs [9].

Twenty-first-century skills, such as communication, critical thinking, collaboration, and
creativity are an integral part of the modern education system. These skills are recognized as essential
part for preparing students to function successfully and thrive in complex social and professional
environments characterized by rapid technological advancement, globalization, and constant change.
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According to the concept proposed by Voogt and Roblin [10], international educational frameworks
consistently emphasize the importance of these competencies in alinging curricula with the demand
of modern society. Meanwhile, according to Van Laar et al. [11], twenty-first-century skills,
particularly digital and cognitive conpentencies, are essential for successful participation in the
modern workforce.

While numerous studies emphasize the importance of 21st century skills in education, there
remains a gap in research on how teacher education programs can systematically integrate these skills
into their curricula. In Kazakhstan, despite educational reforms promoting innovation, many pre-
service teachers still lack sufficient training and support in applying the Four Cs in their teaching
practices. It aims to address the gap in exploring effective strategies for integrating “Four Cs” skills
into pre-service teacher education programs and identifying the challenges teacher educators face in
implementing these skills both in the learning process and beyond the classroom.

The scientific novelty of this study lies in examining the integration of the Four Cs (critical
thinking, communication, collaboration, and creativity) within pre-service teacher education in
Kazakhstan from the perspectives of both pre-service teachers and teacher educators. The study
contributes to the existing literature by identifying perceived benefits, implementation challenges,
and opportunities for strengthening the Four Cs within and beyond the classroom. In addition, it
highlights context-specific barriers, including curriculum overload, limited resources, uneven student
preparedness, and the need for enhanced professional support. The findings provide empirical
evidence that can inform the development of teacher education programs and support the more
systematic integration of 21st-century competencies in the Kazakhstani educational context.

The aim of this study is to explore pre-service teachers’ and teacher educators’ perceptions of
the integration of the Four Cs (critical thinking, communication, collaboration, and creativity) in
teacher education programs in Kazakhstan, with particular attention to effective pedagogical
strategies, implementation challenges, and opportunities for strengthening their development within
and beyond the classroom.

Research Questions

1. How do pre-service teachers and teacher educators perceive the benefits of integrating the
Four Cs (critical thinking, communication, collaboration, and creativity) into teacher education and
classroom practice?

2. What challenges and barriers do pre-service teachers and teacher educators encounter when
fostering and applying the Four Cs within and beyond the classroom?

3. What practices, strategies, and recommendations can support the effective integration of the
Four Cs in pre-service teacher education programs in Kazakhstan?

To effectively prepare students for 21st century challenges, teacher education programs must
equip pre-service teachers with the knowledge, strategies, and practical experiences necessary to
integrate critical thinking, communication, collaboration, and creativity (the Four Cs) both in and
beyond the classroom. This study explores pedagogical approaches, real-world applications, and
challenges in fostering these skills, ultimately offering recommendations for holistic 21st century
teacher readiness.

The Four Cs framework is grounded in widely recognized international models of 21st-century
skills, which conceptualize critical thinking, communication, collaboration, and creativity as core
competencies essential for preparing learners to succeed in a rapidly changing, knowledge-based and
innovation-driven society [12]. This framework categorises these skills into four main dimensions:
creativity and innovation, critical thinking and problem-solving, communication skills, and
collaboration skills. Each dimension has specific operational definitions. Critical thinking and
problem-solving skills refer to students' ability to process information and make evidence-based
decisions. Collaboration is defined as the ability to work together and share responsibilities with
others. Communication encompasses the ability to convey and receive information effectively.
Creativity refers to the capacity to generate innovative ideas and solutions. These Four Cs are
interconnected and systematically influence one another. The concept of the Four Cs
(communication, collaboration, creativity, and critical thinking), as emphasized by the Partnership
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for 21st Century Learning (P21), highlights their importance as core competencies in modern
education. These skills are widely recognized as essential for preparing graduates to succeed in a
rapidly changing and complex global workforce. The P21 framework further emphasizes that
effective development of these competencies requires alignment among curriculum design, teaching
practices, and assessment systems [13].

Indeed, educational systems worldwide have shifted their primary objectives toward aligning
school curricula with the demands of 21st century learning. Developing key competencies such as
critical thinking, creativity, communication, and collaboration has thus become an educational
necessity rather than an optional enhancement [14].

Although researchers have proposed various frameworks for 21st century skills, there remains
limited consensus on precise definitions [15, 16]. Nevertheless, the Four Cs have consistently been
identified as core components of 21st century competence [17]. Each of these skills reflects a unique
yet interconnected dimension of cognitive and social development.

Critical thinking represents a foundational cognitive process essential for enhancing students’
decision-making, analytical reasoning, and reflective judgment, playing a key role in the development
of 21st century competencies among pre-service teachers [18]. It transcends disciplinary boundaries
and encourages learners to make connections across diverse domains of knowledge [19]. Creativity,
on the other hand, involves generating original ideas, solutions, or expressions. As Yang and Cheng
note, creativity is a multifaceted process that integrates imagination, knowledge, and skill, making it
one of the most comprehensive and adaptive competencies in education [20].

Communication is equally vital, as it enables students to express ideas clearly, engage in
meaningful dialogue, and collaborate effectively across disciplines and cultures. Effective
communication skills enhance students’ capacity to solve problems collaboratively and to construct
and share knowledge more productively. Finally, collaboration involves working effectively within
teams to achieve shared goals. It requires individuals to integrate their abilities, expertise, and
perspectives, thereby fostering collective intelligence and mutual learning [21].

Taken together, the Four Cs form the cornerstone of 21st century education, promoting
intellectual flexibility, innovation, and lifelong learning. Developing these skills among pre-service
teachers is therefore fundamental to equipping pre-service teachers with the ability to model and
nurture these competencies in their own students.

Methods and Materials. Participants. The study involved two groups of participants.

Pre-service teachers. A total of 15 pre-service teachers (aged 20-22) in their final year of study
from the Bachelor of Education program at Kazakh Women’s Teacher Training University
participated in the study. They were selected using purposive sampling based on their teaching
practicum experience in focus group discussions.

Teacher educators. Semi-structured interviews were conducted with 10 teacher educators
specializing in pedagogy and curriculum development.

Data collection methods

Focus group discussions: Two focus group sessions were conducted with pre-service teachers,
each lasting approximately 50 minutes. Participants were asked open-ended questions regarding their
perceptions of the integration of Four Cs skills (critical thinking, creativity, collaboration,
communication) into classroom activities and their teacher training program. All sessions were audio-
recorded with prior consent.

1. Benefits of Integrating the Four Cs skills

— What do you think are the key benefits of integrating these 21st century skills (critical thinking,
communication, collaboration, creativity) into classroom activities?

— How do you think these skills can prepare students for future academic and professional
success?

— What advantages do you see for teachers when they effectively integrate these Four Cs into
their lesson plans and teaching strategies?

— Can you share any experiences from your training sessions where integrating these skills
resulted in successful outcomes?
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2. Difficulties in embedding the Four Cs

- What kind of difficulties do you face when trying to apply the “Four Cs” into your future
classroom?

- Do you encounter any challenges when trying to implement skills such as communication,
collaboration, creativity, and critical thinking during your pedagogical practice at school?

- What kind of factors like limited resources, time constraints, curriculum requirements or
classroom environment might make it difficult to apply these skills in your pedagogical practice at
school?

- What misunderstanding or challenges do you think students might face in using these skills?

2. Strengths of integrating the Four Cs skills?

- In your opinion what strengths can come from focusing on these Four Cs (critical thinking,
communication, creativity, and collaboration) in a classroom setting?

- How can collaboration and creative activities enhance your classroom culture and interactions
with students?

- What do you think are the strengths of encouraging critical thinking and communication in a
learning environment?

- Do you believe these skills create opportunities for more student-centered learning
experience?

Semi-structured interviews: Individual interviews were held with teacher educators to explore
their perspectives on the challenges and opportunities in integrating Four Cs skills within teacher
training programs. Interviews were 45-60 minutes long and followed a semi-structured format with
flexible probing questions.

1. Benefits:

- How do the Four Cs contribute to preparing students for the demands of the 21st century?

- What are the observed advantages of integrating these skills into teacher training programs?

2. Challenges:

- What obstacles exist in embedding the Four Cs in teacher preparation program?

- What innovative resources, psychological support or individual support do you think are
necessary to overcome these challenges?

3. Good sides and possibilities of “Four Cs”

- What successful examples and best practices did you observe in implementing “Four Cs”
during the lesson?

- How can teacher training programs be improved through the integration of these skills?

Data analysis:

All focus group discussions and semi-structured interviews were audio-recorded and transcribed
verbatim. The data were analyzed using thematic analysis. First, the transcripts were read several
times to ensure familiarity with the data. Second, meaningful segments of participants’ responses
were identified and assigned initial codes. Third, similar codes were grouped into broader categories
based on recurring patterns and ideas. Fourth, these categories were reviewed and refined to develop
overarching themes that reflected participants’ perceptions and experiences. Finally, the themes were
interpreted and reported using representative quotations to illustrate key findings. The analysis was
conducted manually, and themes were developed inductively from the data. The resulting themes
focused on the perceived benefits of the Four Cs, challenges to their implementation, and
opportunities for strengthening their integration within teacher education programs.

Results and their Discussions. The results of focus group discussions indicate that vital and
meaningful information has been obtained on how pre-service teachers perceive the integration of
Four Cs in teacher education, and the benefits of implementing critical thinking, creativity,
communication and collaboration in this regard are outlined in Table 1.
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Table 1. Benefits of integrating Four Cs

Theme Code Description Examples from discussions

Critical thinking think critically about the | Participants connected critical | “They help students solve the
issues, analyze ideas | thinking with solving problems, | problems, decisions ”’
critically making decisions, and thinking | “Critical thinking helps the

critically = during  classroom | students to see the problem from
activities and discussions. the other side and solve the
problem.”
“Analyze ideas critically”

Creativity create  new ideas; | Participants described creativity | “Creativity inspires innovative
innovative thinking; | as  generating new ideas, | thinking.”
draw posters; creative | completing creative projects, and | “They also draw the posters.”
solutions finding solutions in classroom | “Create new ideas.”

tasks.

Communication communicate Communication was related to | “Communicate  effectively.”
effectively; speaking | speaking activities, sharing ideas, | “Role-playing really helps to
skills; express things | and expressing thoughts during | solve speaking problem.”
they thought; share ideas | classroom interaction. “Students build confidence and

express things they thought.”

Collaboration work together; | Participants associated | “They work together and decide
teamwork; group work; | collaboration with teamwork, | this problem.”
communicate with each | peer interaction, and group | “Working collaboratively
other activities during lessons. enhances teamwork.”

“Pupils socialize and
communicate with each other.”

Real-world real life; professional | Participants believed that 4Cs | “Prepare students for real life.”

relevance success; workplace | skills help students prepare for | “These skills are essential for
skills; future things future life, workplace situations, | academic and  professional

and professional success. success.”
“They can also use in real life.”

Student-centered active participation; | Participants  explained  that | “Keep students engaged and

learning student engagement; | integrating 4Cs skills makes | motivated.”
personalized learning; | lessons more interactive, | “Fostering active participation
active learning engaging, and focused on | and learning process.”

students’ active participation. “Create opportunities for more
student-centered learning.”

Source: compiled by the author

According to the data in Table 1 above, an important finding is that participants perceived the
Four Cs not as isolated competencies but as interconnected skills that support holistic teacher
development. While communication and collaboration were frequently associated with classroom
interaction and teamwork, critical thinking and creativity were linked to problem-solving and
innovation. This suggests that pre-service teachers view the Four Cs as practical competencies
directly applicable to both academic and professional contexts rather than as abstract educational
concepts. The challenges and barriers to implementing Four Cs are presented in Table 2.

Table 2. Challenges and barriers to implementing Four Cs

classroom tools; limited
materials

have limited access to technology
such as Interactive board, Wi-Fi

Theme Code Description Examples from discussion
Time constraints limited class time; strict | Participants of the discussion | “Teachers sometimes may not
curriculum; time | explained that in most cases | have enough time to teach and
management teachers do not have time to apply | practice the skills because of
“Four Cs” Dbecause of the | strict curriculum requirements.”
curriculum requirements or lesson
planning.
Lack of resources | lack of technology; | Some participants say that they | “Not all classrooms have the

tools or space needed for
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and others, small classrooms also
reduce collaborative and creative
activities.

collaboration or creative
activity.”

“Lack of resource such as access
to technology or tools for

collaboration.”

traditional
open-ended
student resistance

Traditional
teaching methods

learning;

Students also mentioned that they
used traditional learning methods
like just doing exercises from
textbook that is why they struggle
with creative classroom activities.

“Students may find open-ended
creative  task  difficult or
confusing.”
“Critical thinking and creative
works for them is right now more
new things.”

and shyness

of confidence; language

shyness also can be problems to

Mixed skill levels | mixed ability classes; | It is hard to organize and manage | “Differences in skill levels and
student  engagement; | collaborative activities because | engagement among students can
classroom management | students’ levels and engagement | make it harder to manage

are different. collaborative activities.”
“Mixed ability classes make it
difficult to combine them in one
task.”

Student  anxiety | shyness; anxiety; lack | Learners’ language barriers and | “Some students hesitate to

participate because of shyness or

professional challenges

or collaborative activities.

barriers participate in classroom activities. | anxiety and lack of confidence or

language barriers.”
Limited teacher | teacher experience; | In some cases, teachers may feel | “Some teachers may feel
training implementation unprepared to apply “Four Cs” | unprepared to handle creativity-
difficulties; productively especially in creative | driven or collaboration

activities.”

Source: compiled by the author

As shown in Table 2, the findings reveal that barriers to Four Cs implementation operate at
multiple levels. Some challenges are structural in nature, including curriculum overload, limited
instructional time, and insufficient resources. Others are learner-related, such as anxiety, low
confidence, and varying levels of preparedness. This indicates that effective integration of the Four
Cs requires addressing both institutional constraints and individual learner needs simultaneously. The
strengths and opportunities for improvement related to Four Cs integration are summarized in Table

3.
Table 3. Strengths and areas for improvement
Theme Code Description Examples from discussion
Student Active learning, | 4Cs make learning more | “Students are more interested when
engagement classroom interaction | dynamic, leading to higher | lessons require critical thinking,
student interest and motivation | creativity and collaboration”
Empowering Independence, Encourages students to take | “4Cs empower students to become
students responsibility control on their learning and | independent learners and responsible
build confidence decision-makers”
Real-world Inquiry-based Helps students develop skills | “Using real -world problems in
problem solving learning, debates, | applicable beyond the | discussions and debates fosters critical
open-ended questions | classroom thinking”
Teacher Innovative teaching | Encourages teachers to | “Lessons become more dynamic and
effectiveness strategies, classroom | implement engaging and | impactful with collaboration and
management effective instructional methods | engaging activities”
Recommendations | Practical Suggested techniques include | “Use debates, presentations, and
for improvement implementation peer communication, real- | group projects to develop
strategies world problem-solving, and | communication and collaboration
creativity-enhancing tasks skills”

Source: compiled by the author
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A notable finding is that participants consistently linked the successful development of the Four
Cs with active and student-centered pedagogies. Approaches such as debates, inquiry-based
activities, group projects, and real-world problem-solving were perceived not only as instructional
techniques but also as mechanisms for fostering learner autonomy and engagement. This highlights
the importance of moving beyond traditional teacher-centered instruction toward more participatory
learning environments.

Thus, the results of the focus group clearly demonstrated evident recognition of the importance
of the "Four Cs," as well as the discrepancy between theoretical understanding and practical
implementation. Although pre-service teachers possess a propensity for student-centered learning,
their ability to consistently apply these competencies is still hampered by contextual limitations. This
is a structured pedagogical support and coherence of curricula, which indicates the need to update
them in accordance with modern requirements. A thematic analysis of interviews with teacher
educators is presented in the following Table 4.

Table 4. Thematic Analysis of Teacher Educators’ Perspectives on Integrating the Four Cs
into Teacher Education Programs

Theme

Sub-themes/key insights

Thematic Codes

Importance of the Four
Cs

-Critical thinking:

Analysis, problem-solving, informed decision-
making
-Creativity:
solutions
-Collaboration:
perspectives
-Communication: expressing ideas effectively
and influencing others

innovative thinking and novel

teamwork and diverse

Importance of critical thinking
Creativity for innovation
Collaboration skills

Effective communication

Benefits of integration

-Enhanced teaching effectiveness and dynamic
classrooms.

-Stronger teacher-student relationships.
-Alignment with modern educational standards.
-Growth mindset development

Enhanced classroom effectiveness
Positive teacher-student relationship
Alignment with Global Standards

Challenges of integration

-Curriculum overload and time constraints.
Resistance to change and institutional
constraints.

-Lack of resources and technology.

-Fear of failure and lack of confidence.

Curriculum overload
Resistance to change
Resource limitation
Educator confidence issues

Best practices

-Project-based learning (PBL) and Inquiry-based
learning (IBL).

-Flipped classroom for student responsibility
-Technology-enhanced learning platforms like
Google classroom.

-Peer mentoring and co-teaching model

Project-based learning
Inquiry-based learning
Flipped classrooms
Technology integration
Peer collaboration

Opportunities for

improvement

-Revise teacher education curriculum to
prioritize the Four Cs.

-Provide ongoing professional development.
-Train  teachers to integrate advanced
technologies.

-Establish mentorship and reflective practices.

Curriculum development

Continuous professional development
Technology training  mentorship
programs

Source: compiled by the author

The results of Table 4 highlight the more systemic perspective of the integration of the Four Cs,
which allowed the focus group results to be extended. An important difference emerged between the
perspectives of pre-service teachers and teacher educators. While pre-service teachers primarily
focused on classroom-level experiences, including student engagement, time constraints, and
practical implementation challenges, teacher educators emphasized broader institutional factors such
as curriculum design, professional development, mentoring, and resource availability. This difference
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suggests that successful integration of the Four Cs requires alignment between classroom practices
and institutional support structures.

Research Question 1.

The findings indicate that both pre-service teachers and teacher educators perceive the Four Cs
as essential competencies for contemporary teacher education. Participants emphasized increased
student engagement, active participation, teamwork, communication, creativity, and real-world
problem-solving as the main benefits of integrating the Four Cs into classroom practice. The findings
further suggest that these competencies contribute to student-centered learning and support the
development of skills required for academic and professional success.

Research Question 2.

The study identified several challenges associated with fostering and applying the Four Cs. The
most frequently reported barriers included curriculum overload, limited instructional time, lack of
technological and material resources, mixed-ability classrooms, student anxiety and lack of
confidence, and limited teacher preparedness for implementing innovative pedagogical approaches.

Research Question 3.

Participants proposed several strategies for strengthening the integration of the Four Cs in
teacher education programs. These included curriculum revision, project-based learning, inquiry-
based learning, technology-enhanced teaching, mentoring, and continuous professional development.
The findings of the present study provide direct answers to the three research questions and suggest
that the successful integration of the Four Cs depends on coordinated efforts at both classroom and
institutional levels. While participants acknowledged the educational value of these competencies,
they also identified significant implementation barriers and emphasized the need for curriculum
reform, professional development, mentoring, and technology integration to strengthen Four Cs
development within teacher education programs.

The results of this study are in line with previous studies showing that successful 21st century
skills adoption depends not only on teacher awareness but also on systemic support [22]. In particular,
it has been found that adherence to traditional teaching and assessment practices is more flexible and
limits the adoption of learner-centred approaches. In addition, the results complement the existing
literature, showing how these difficulties are reflected in teacher training programs, since future
teachers are expected to simultaneously master and apply innovative pedagogy. The research also
identifies practical ways to address these difficulties. Both sources show the effectiveness of
approaches such as project-based learning, research-based learning, and collaborative action (Tables
3 and 4). These strategies allow active participation and directly correspond to the development of
Four Cs skills. However, their successful implementation depends on structured support that includes
focused training, access to resources, and directional practice opportunities. Another key finding of
the study is the crucial role of professional development in supporting the integration of the Four Cs.
Teachers without lifelong learning, continuous training and mentoring may lack the skills and
confidence needed to apply innovative learning methods before starting work. This shows that the
integration of the 4Cs is not a one-off but a sustained process that requires ongoing institutional
support.

The results suggest that the implementation of Four Cs skills needs to be seen as a systemic
process rather than an individual pedagogical experience. Effective and productive implementation
requires coordinated action at multiple levels, such as curriculum development, training strategy,
evaluation practices, and institutional support. By addressing these interrelated factors, teacher
training programs can move from theoretical support for Four Cs to their continued and meaningful
use in classroom practice.

Conclusion. This study explored pre-service teachers’ and teacher educators’ perceptions of the
integration of the Four Cs (critical thinking, communication, collaboration, and creativity) within
teacher education programs at a pedagogical university in Kazakhstan. The findings revealed that
both participant groups viewed the Four Cs as pivotal competencies for preparing pre-service teachers
for contemporary educational and professional environments. Participants highlighted the
contribution of these competencies to student engagement, active participation, teamwork,
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communication, creativity, and real-world problem-solving, emphasizing their value for student-
centered learning and professional readiness for the workplace.

The study also identified several barriers and challenges to the effective implementation of the
Four Cs. The most frequently reported challenges included curriculum overload, limited instructional
time, insufficient technological and material resources, mixed-ability classrooms, student anxiety,
and limited teacher preparedness for innovative pedagogical practices. These findings indicate that
the successful integration of the Four Cs requires both institutional support and targeted professional
development. Participants also proposed a range of strategies for strengthening Four Cs integration
within teacher education programs. These included curriculum revision, project-based learning,
inquiry-based learning, technology-enhanced teaching, mentoring, and continuous professional
development. The findings underscore that teacher education programs should provide systematic
opportunities for pre-service teachers to foster and apply these competencies through both
coursework and practicum experiences. The study has several practical implications. Teacher
education institutions may strengthen Four Cs development by aligning curricula with 21st-century
competencies, expanding opportunities for active and inquiry-based learning, supporting mentorship
initiatives, and increasing access to digital learning tools. Such measures may help bridge the gap
between policy expectations and classroom implementation.

Limitations. This study is subject to several limitations. The sample size was relatively small
and limited to participants from a single university, which may restrict the transferability of the
findings. In addition, the study relied on self-reported perceptions collected through focus groups and
interviews. Future research may involve larger and more diverse samples from different teacher
education institutions and employ mixed-methods approaches to further examine the implementation
and impact of the Four Cs in teacher education.
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*Tney6ait C.T.!, Hypsxanosa I'.11.2, Cexenona A.C.?
1,2,3 Kasax yimmulx Kbl30ap nedazo2uxaiblk YHueepcumeni
1,2,3 Kazakcman, Anmamol

BOJIAITAK MYFAJIIMJIEPII CBIHA OMJIAY, KOMMYHUKAIIWA,
BIHTBIMAKTACTBIK KOHE HIbIFAPMAIIBIJIBIK JAFIBIJIAPBIH CBIHBIIT
IIHIHAE KOHE OJAH ThIC OPTAIA JAMBITYT'A OPI KOJTJAHYT A JASAPJIAY:
XXI FACBIP TAJTAITAPBIHA KEINEHI TAUBIHIBIK

Anoamna

By 3eprrey Gonamrak myramimuaepai XXI Facwlp TananrtapblHa jKaH-KaKThl Jaspiiay MakcaTbIHIIa CHIHU OHIiay,
KOMMYHUKAIMs1, BIHTBIMAKTACTBIK ’KSHE LIBIFapMAalIbUIBIK CHSAKTBI TOPT HETi3T1 JaF/IbIHbI CHIHBII 1IITHJIE KOHE O/1aH ThIC
opTaja JaMbITYFa opi KOJJaHyFa Kalail paspiayra OoJaThIHBIH KapacTelpalsl. 3epTrey KazakcraHHbBIH OimiM Oepy
casicaThl asiChIH/IA XKYPIi3iIil, canaiblK 3epTTey diciHe Heri3nenai. 3epTrey 0apbIChIHAa COHFBI KYPC CTYIEHTTEP] OOJIBIT
TaObUTATHIH OoJamak MyramiMaepMet (n = 15) eki GOKyc-TONTHIK TaIKbLIAY JKOHE IeIaroruKajblK KOFaphl OKY OPHBI
OKBITYImIBUTapeIMeH (n = 10) xKapThuTail KYpeUIBIMAAHFAH cyXx0aTTap oTKi3iii.

TpaHckpunTTEpai TAKBIPHINTHIK Tangay HoTIkeciHae (Tept C ) marapuiapblH meJaroruKabK 0i1iM Oepy yaepicine
€HTi3yre KaTBICTHl YII HEri3ri OaFrblT aHBIKTANABl: (1) aTamMBIII JaFdpUTapABIH ApTHIKIMIBUTBIKTAPEI, SFHH OLTiM
ATyIIBIIApABIH ~ OCJNCEHAUTITIHIH apTybl, JKOFaphl [CHreWi mpoOieManapnbl IIemy NaFJbUIAPBIHBIH —JIaMYyFI,
IIBIFapMAaIIbUIBIK KaOUIeTTiH KoepiHici JXoHe eHOeK HapbIFBl TallalTapbhlHA COHKECTIK; (2) IaFapUIapasl KOJIAHY
OapbICBIHAAFBI KUBIHABIKTAPHI: OKY OarJapiiaMachIHBIH IIaMaIaH ThIC )KYKTENyl, yaKbIT IIEH PecypcTapAbIH MIEKTEYILTIri,
OLTIM  aJyIIbUIApIBIH JAAspJbIK JCHIeHIHIH OpKEJKUIri, NeJarorukajiblK e3repicrepre CeHIMCI3IiK, COHJal-aK
TEXHOJIOTUSUTBIK JKOHE OMICTEMENIK JAaspibIKTarbl OJNKbUIBIKTAp; (3) Teprt C naFAbIHBIH KYIITI JKaKTapbl MEH
MYMKIHJIKTepi: )K0O0aJIbIK XKaHE 3epTTeyre HETI3AeIreH OKBITY, ayIapbUIFaH ChIHBII TACIJI, TEX HOJIOTHSIAPIbl MAKCATThI
naijanany, TaIIMIepiiK neH pedaeKCuBTI TOKIpUOe MOICHUETI.

3epTTey HOTIDKENIEPI MHCTHTYIHMOHAIIBIK KOJIAy MEH JKYHeNi TOCUIMIH KaXXCTTLTIriH KOPCETTI: MKeMIi OKY
OarjapiaMainapbl, TYPakThl KociOu mamy, MUQPIBIK Kypaigapra KODKETIMAUIIK JKOHE MYFaaiMAEpIiH CCHIMIUTIrH
apTTBHIPATBIH TONIMIEPIIK KYPBUIBIMIAp. 3epTTey IeJarorHKalbIK OiliM Oepy OarmapiamanapblHa CHIHH OWay,
KOMMYHUKAIXs, BIHTBIMAKTaCTHIK JKOHE IIBIFAPMAIIBIIBIK JaFAbIapbIH KYHell eHri3yre OarbITTaldFaH NMPaKTHKAIBIK
TYPFBIJIaH YCBHIHBICTApAbl KOPCETTI.

Tyuinoi cozdep: XXI racblp NarAblIapbl, ChIHM OWIAy, KOMMYHHKAIHs, BIHTBIMAKTACTBIK, HIBIFApPMAalIbUIBIK,
OoJamrak MyFamimMaep.

*Tney6aii C.T.!, Hypxanosa I'.11.2, Cekenopa A.C.?
1,2,3 Kasaxckutl HAyuOHATbHBIU JCEHCKUIL nedazo2uiecKutl YyHugepcumen
1,2,3 Kazaxcman, Animamoi

HNOJAIOTOBKA BYAYIIUX YYUTEJEN K PASBUTUIO U TIPUMEHEHUIO
HABBIKOB KPUTHYECKOI'O MbBIIIVIEHUSA, KOMMYHUKAILIUUA,
COTPYJJHUUECTBA U KPEATUBHOCTH B YYEFHOM 1 BHEYUYEBHOM CPEJIE:
KOMIIVIEKCHASA I'OTOBHOCTDB K TPEBOBAHUSAM XXI BEKA

AnHomayus
JlaHHOE HMCCIeIOBaHNE pacCMaTPUBACT, KAKUM 00pa30oM MOXKHO IMOATOTOBHTEH OYIYIINX YYUTENCH K pa3BUTHIO U
MIPUMEHEHHUIO YETBIPEX KIIOUEBbIX HABHIKOB — KPUTHUYECKOTO MBIIIJICHHS, KOMMYHHKAIIUH, COTPYJAHUYECTBA H

KpEaTUBHOCTH — B y4eOHOW W BHEy4eOHOW cpene Juisi KOMIUIEKCHOH TOTOBHOCTH K TpeOoBaHmsM XXI Beka.
HccrnenoBanne MpoBeAEHO B KOHTEKCTE OOpa3oBaTelbHON MONMTHKK KaszaxcraHa M OCHOBAHO Ha KadeCTBEHHOM
noaxone. B paMkax uccienoBaHus ObUIM TIPOBECHBI ABE (POKYC-TPYIIIOBBIE JUCKYCCHU CO CTYJIEHTaMH BBITYCKHOTO
Kypca meaarormdeckux mporpamMMm (n = 15), a Takke NOIYCTPYKTYPHPOBAHHBIE HMHTEPBBIO C MPENOJaBATEIISIMH
re1arormyeckoro oopaszosanus (n = 10).

TemaTuueckuil aHajlu3 CTEHOIPAMM BBISIBUJ TPU OCHOBHBIX HAIPABIICHUS, XapaKTEPU3YIOUIMX HHTErPaluio
HaBelkOB 4C B memarormveckoe obOpasoBanue: (1) mperMyInecTBa — MOBBIIMICHHE BOBJICYCHHOCTH OOYyYaroIIuXC,
Pa3BUTHE HABBIKOB PELICHUS CIIOKHBIX 3a/1a4, TBOPYECKOTO CAMOBBIPAXKCHHS M COOTBETCTBHE TPCOOBAHHSM PHIHKA
Tpyaa; (2) TpYyIHOCTH — EPErpyKEHHOCTh YYSOHBIX MPOrpaMM, OTPaHUUCHHOCTh BPEMEHHU U PECYPCOB, HEOAHOPOIHBIN
YPOBEHB HOATOTOBKH O0YYAIOIIMXCsI, HSTOTOBHOCTD K MEIarOrMYECKUM U3MCHEHUSM, a TAKIKE HEOCTATOYHBIN YPOBCHb
TEXHOJIOTHYECKOM ¥ METOIWYECKOW MOATOTOBKH;, (3) CHIBHBIE CTOPOHBI M BO3MOXXHOCTH — TIPOGKTHOE W
HCCIICIOBATENILCKOE OOyYeHHe, MEepeBEpHYTHIM Kiacc, LEeJIeHANpPaBICHHOE MCIIONB30BAaHUE TEXHOJIOTHH, KYyIbTypa
HACTaBHUYECTBA U PEe(ICKCUBHOI MTPAKTHUKH.
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PesynbraThl HMcClieOBaHUS YKa3blBAIOT Ha HEOOXOIMMOCTh MHCTHTYILHMOHAJIBHOW MOAJEPXKKH M CHCTEMHOTO
nojxoja: THOKHX YYEeOHBIX MpPOrpaMM, YCTOMYHMBOIO MNpPO(ECCHOHATIBHOTO pasBUTHUS, JOCTYNa K IH(POBBIM
WHCTPYMEHTaM U HACTaBHHYECKHUX CTPYKTYp, CIIOCOOCTBYIOLIMX MOBBILICEHHIO YBEPEHHOCTH yunTenel. VccnenoBanue
npelylaraeT NpPaKTHYeCKHe PEKOMEHJAUWM II0 CHCTEMHOMY BHEAPEHHMIO HAaBHIKOB KPUTHYECKOTO MBIIIICHHS,
KOMMYHHKaIIUH, COTPYJHAYECTBA M KPEATUBHOCTH B IPOrPaMMBI IEJarOrMYecKOro 00pa3oBaHusL.

Knrouesvie crosa.: HaBeiku XX Beka, KpUTHYECKOE MBIIUICHHE, KOMMYHHKAIHS, COTPYAHUYECTBO, KPEaTHBHOCTS,
OyayIne yauTes.
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