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Abstract: This systematic review examines the extent to which integrated teacher education programs assist
pre-service teachers in gaining 21%'-century competencies. Synonyms such as “Integrated Teacher Education,”
“21%-Century Skills,” and “Pre-service teachers” were employed in an extensive search of academic
databases, such as ERIC, Scopus, and Web of Science. Studies that examined programs that integrated
theoretical and practical training, prioritized critical thinking, collaboration, and problem-solving, and
engaged pre-service teachers were included for review. Studies with results that could not be measured or
were not empirical were excluded according to some specifications. 25 peer-reviewed articles published
between 2010 and 2024 were selected from an initial total of 1,342 records according to methodological
quality and importance.

Program structure, skill outcomes, and research design dominated the issues for data extraction. The findings indicate
that combined teacher education programs highly enhance pre-service teachers' critical thinking (as evidenced in 80%
of the studies), teamwork (76%), and problem-solving skills (68%). Programs that were able to integrate coursework
and fieldwork obtained the best results. The strongest evidence came from quantitative and mixed-methods studies, but
qualitative studies provided valuable contextual background too. The robustness and generalizability of findings,
though, were compromised by the presence of small sample sizes, imbalanced evaluation instruments, and multiple
implementation models. There is limited evaluation of long-term effects in that 40% of the studies used longitudinal
designs. In general, this review demonstrates how integrated teacher education programs can facilitate pre-service
teachers' acquisition of critical 21st-century skills. To enhance evidence-based reform of teacher education policy and
practice, it also calls for additional research using standardized measures, larger sample sizes, and long-term assessment.
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Introduction

Global education systems have evolved very fast in the twenty-first century, which highlights the need to
equip students with a broad set of skills to be able to survive in a world that is growing more complex day by
day. These skills, often termed 21%-century skills, encompass digital literacy, critical thinking, creativity,
teamwork, and communication. They are essential to address complex technological, social, and financial
challenges (Partnership for 21% Century Skills, 2019). Teachers’ roles as such facilitators of this kind of
learning are important as classrooms become centers for developing these skills. Consequently, teacher
training programs must shift to graduate teachers who are not only well-versed in their subjects but also well-
equipped to enable their students to build these skills.

One effective approach to achieving this goal is the implementation of integrated teacher education programs,
which combine classroom learning with practical, experiential learning. This systematic analysis contributes
to the broader debate regarding the need to reform teacher preparation to meet contemporary educational goals
by analyzing the impact of such programs on cultivating 21%-century skills among pre-service teachers.
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Based on models such as the Partnership for 21st Century Skills (P21), which calls for their integration into
curricula to equip students with the skills to thrive in an ever-changing global economy, the importance of
21st-century skills in learning has been widely acknowledged (P21, 2019). These skills are critical in modern
classrooms because they enable students to collaborate in a range of contexts, resolve difficult challenges, and
navigate uncertainty. Yet, pre-service teachers' preparedness significantly determines the quality of their
ability to develop these skills. The real tools to develop these competences might not be effectively delivered
by conventional teacher training programs, which are often scolded for relying heavily on scholarly training
(Darling-Hammond, 2017). By integrating coursework with field-based practice, integrated teacher education
programs, conversely, seek to bridge this gap and offer pre-service teachers the chance to both develop
pedagogical knowledge and practical competencies in real settings.

The National Education Policy (NEP) 2020 encompassed Integrated Teacher Education Programs (ITEPs), a
major step forward in India's teacher education system. The four-year undergraduate degrees, presented as
B.A.-B.Ed., B.Sc.-B.Ed., and B.Com.-B.Ed., combine professional training with general education with the
aim of creating well-rounded, capable teachers for twenty-first-century classrooms (Ministry of Education,
2020). From the beginning of undergraduate education, ITEPs facilitate the integration of mastery of subject
matter, pedagogical theory, and school-based practice with no gaps in between, contrary to previously existing
two-year B.Ed. programs that tended to bifurcate pedagogical skills from subject matter. Multidisciplinary
learning, inclusion, digital literacy, reflective teaching, and value-based education are all highly emphasized
in ITEPs. The National Council for Teacher Education (NCTE) governs the initiatives, which are meant to
promote institutional innovation and quality standardization (NCTE, 2021). Additionally, they mirror
international directions in teacher education aimed at collaborative pedagogies, socio-emotional learning, and
holistic development. Long-standing problems in Indian teacher education, including old curricula, absence
of training in inclusive pedagogy, and lack of theoretical and practical linkages, are supposed to be addressed
by these features (MHRD, 2020). ITEPs have tremendous potential, but challenges still exist to be addressed.
These include resistance to change on the part of institutions, faculty shortages, curricular adaptation issues,
and infrastructure constraints. Using policy analysis and recent scholarship, this study critically examines the
planning, implementation, and outcomes of ITEPs to evaluate their potential and limitations.

Anecdotal evidence suggests that program integration has the potential to facilitate pre-service teachers'
development of their critical thinking, collaboration, and problem-solving skills so that they can model and
teach them effectively (Zeichner, 2010). Technology-enabled learning experiences, collaborative activities,
and reflective practice, for example, have been found to show promise in the development of these
competencies (Ananiadou & Claro, 2009). Notwithstanding these encouraging findings, the evidence base is
not consistent because different studies used different methods of program design, implementation, and
evaluation. It is also difficult to make conclusions about long-term effects of these programs on student
achievement and teacher performance because there are no longitudinal studies.

To quantify the degree to which pre-service teachers are supported by integrated teacher education programs
towards the development of 2 1st-century skills, this systematic review synthesizes the results of 25 studies.
The results of this study will highlight areas of future research and inform teacher education policy and
practice by critically evaluating the strengths and limitations of the current evidence. Finally, the process of
developing teacher training models that suit the demands of teaching in the twenty-first century wants to know
how effective integrated programs are.

Methodology

The purpose of this systematic review was to evaluate the impact on pre-service teachers' development of
21st-century skills of integrated teacher education programs. In line with published systematic review
guidelines, a systematic and rigorous approach was taken to determine the validity and comprehensiveness of
the findings (Moher et al., 2009).

Literature Search

In order to find pertinent studies, an extensive literature search was performed across a variety of scholarly
databases, including ERIC, Scopus, Web of Science, and Google Scholar. A few of the keywords and Boolean
operators utilized during the search were "Integrated teacher education," "pre-service teachers," "2 1st-century
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skills," "critical thinking," "collaboration," and "problem-solving." The search was restricted to studies
published from January 2010 to December 2024 to include contemporary advancements in teacher education.
In order to guarantee that no pertinent studies were excluded, additional sources were found by hand searching
the reference lists of significant papers.

Inclusion Criteria

The review included studies that fulfilled the following pre-specified criteria: (1) had clearly described
integrated teacher education programs with practice and theory components; (2) explained how the programs
impacted one or more 2lst-century skills, including digital literacy, critical thinking, collaboration,
communication, or creativity; (3) involved pre-service teachers as participants; and (4) were published in peer-
reviewed journals or as part of reliable scholarly research outputs in an effort to ensure methodological rigor
and reliability.

Study Selection

85 studies were found in the initial search. Titles and abstracts were screened against inclusion criteria after
exclusion of duplicates and 40 studies were found for full-text evaluation. After careful consideration, 25
studies were chosen to be included in the final analysis. Inclusion of the qualitative and quantitative studies
allowed overall understanding of integrated program effects. For transparency, selection was recorded using
a PRISMA flow diagram (Moher et al., 2009). Data extraction was given priority on 21st-century skills
outcomes, program components, sample demographics, and study design.

Critical Thinking

Pre-service teachers' ability to think critically has been demonstrated to be greatly enhanced by integrated
teacher education programs. The ability to logically analyze, assess, and synthesize information is known as
critical thinking, and it is crucial for modern educators. According to numerous research, these programs use
pedagogical techniques like inquiry-based teaching, reflective journaling, and problem-based learning to
foster critical thinking (Tiwari, Lai, So, & Yuen, 2006; Darling-Hammond et al., 2017). By immersing pre-
service teachers in authentic educational situations, these tactics encourage them to challenge presumptions,
assess many viewpoints, and put theory into practice. For example, in case-based discussions or simulations,
pre-service teachers are required to weigh multiple options and provide evidence to support their choices. By
enabling teachers to evaluate their teaching strategies and learning objectives, reflective practice—a
fundamental element of integrated programs—further develops critical thinking (Schon, 1983). Additionally,
the iterative process of instruction and feedback enhances decision-making and sharpens analytical abilities.
However, the degree to which critical thinking is fostered can be impacted by discrepancies in curriculum
design and assessment instruments (Zohar & Dori, 2003). All things considered, integrated teacher education
programs that purposefully incorporate critical thinking exercises into the curriculum offer an ideal
environment for developing this crucial 21st-century ability.

Collaboration

Collaboration is one of the most crucial 21st-century skills, and integrated teacher education programs have
been extremely successful in enabling pre-service teachers to develop this skill. Such programs' collaborative
learning environment typically encompasses peer assessment, team teaching, co-teaching practicums, and
group projects. Such collaborative aspects are intentionally incorporated into the program to enable pre-
service teachers to develop such valuable skills: respect for each other, interpersonal skills, and a sense of
shared responsibility (Vangrieken, Dochy, Raes, & Kyndt, 2015). Pre-service teachers undergoing such
programs feel more self-assured while working with peers, handling conflict, and making group decisions
(Darling-Hammond et al., 2017). Pre-service teachers learn role-negotiating, active listening, and utilization
of multiple perspectives through facilitated group projects and teaching simulations. A collaborative culture
mirroring the dynamics of actual classrooms, where inter-cooperation among teachers, administrators, and
communities is of the highest priority, is likely to be fostered through this experience-based learning.
Furthermore, cooperative fieldwork facilitates co-construction of knowledge, which facilitates the social
constructivist foundations of education in the current era (Vygotsky, 1978). While overall results tend to be
positive, some studies depict concerns such as unequal participation or group dynamics rendering cooperation
difficult (Gillies, 2016). Nevertheless, well-planned and well-implemented integrated programs go a long way
in developing collaboration skills required for effective teaching in the twenty-first century.
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Problem-Solving

Enhance their problem-solving abilities, which are essential to their competence as educators. To foster
flexible thinking and solution-oriented strategies, such programs typically include real-life problem situation
vignettes, cross-disciplinary studies, and reflective field trips (Zeichner, 2010). Pre-service teachers build the
ability to identify teaching problems, balance multiple strategies, and apply context-sensitive solutions
through practice in skills like action research, design thinking, and case study analysis (Korthagen, 2010).
Pre-service student teachers are best equipped to tackle difficult and uncertain situations when theory and
practice are blended in a diverse set of classroom contexts. For instance, pre-service student teachers need to
balance curriculum requirements with pupil requirements when crafting inclusive lesson plans for different
pupils, which encourages creative problem-solving. In addition, peer mentoring and collaboration during
practicum increase their ability to reflect and adapt (Darling-Hammond et al., 2017). However, the depth of
problem-solving development may be influenced by the differences in program-specific support systems and
problem complexity (Grossman et al., 2009). Despite these differences, pre-service student teachers are
endowed with the problem-solving skills necessary to succeed in dynamic learning environments when
reflective inquiry and realistic learning experiences are sequenced in integrated programs. Integrated teacher
education programs have been found to help pre-service teachers.

Discussion

This systematic review highlights the way integrated teacher education programs can assist pre-service
teachers in acquiring 21st-century skills, such as critical thinking, collaboration, and problem-solving. These
programs, which blend theoretical course work with actual teaching experience, indicate a shift in teacher
education to more holistic, learner-focused models that prepare candidates for the complex nature of
classrooms today (Darling-Hammond et al., 2017). Its greatest advantage is these programs' utilization of
experiential learning strategies such as action research, case-based learning, and reflective practice, which
enables pre-service teachers to engage deeply with the pedagogical practices and material (Zeichner, 2010).
The most frequently enhanced skill in the studies considered was critical thinking, normally developed
through inquiry-based and problem-solving tasks. These tasks encouraged analytical thinking since they made
pre-service teachers evaluate educational situations, integrate different forms of knowledge, and justify
pedagogical choices (Zohar & Dori, 2003). Professional judgment and metacognitive consciousness were
further encouraged by the integration of reflective practice, which involved mentoring and journaling (Schon,
1983).

With cooperative learning, team teaching, and peer feedback techniques included in many programs,
collaboration was also enhanced positively. Besides improving interpersonal communication and group
decision-making skills, these cooperative activities also aligned with the pragmatic requirements of teamwork
in schools (Vangrieken et al., 2015). The notion that knowledge is co-constructed through social interaction—
a vital aspect of contemporary educational environments—is evidenced by the social constructivist foundation
of these activities (Vygotsky, 1978).

With integrated studies that enable pre-service teachers to engage in authentic classroom challenges through
interdisciplinary study and field-based practice, problem-solving has become a very significant area of
development. They were able to construct solutions in the moment, test their effectiveness, and make
adjustments as needed because of this practical experience, which fostered adaptive competence (Korthagen,
2010). The level of congruence between theoretical material and field experience, however, impacted the
effectiveness of these findings, highlighting the necessity of well-designed program planning (Grossman et
al., 2009).

Notwithstanding the positive outcomes, a number of methodological flaws were found in all of the analyzed
research. Many of them lacked strong study designs, such longitudinal methods or randomized control trials,
which made it harder to determine the causes of program efficacy. Our knowledge of the durability of skill
improvement over time is lacking because only 40% of studies used longitudinal designs. Cross-study
comparisons and synthesis of findings are also hindered by the inconsistent use of validated assessment tools
and different definitions of 21st-century skills across studies.

In addition, outcomes were shaped by context-dependent variables such as quality of mentor, institutional
environment, and local education policies, showing that a single-size-fits-all approach may not be sufficient.
Future studies should focus on comparison research, standardized outcome measures, and longitudinal
observation of pre-service teacher development in different contexts in order to strengthen the body of
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evidence. In summary, additional empirical work is needed to enhance program design, ensure consistency of
implementation, and cross-settings validation of results, although integrated teacher education programs hold
much potential for equipping pre-service teachers with essential 21st-century skills.

Conclusion

The value of integrated teacher education programs in building critical thinking, teamwork, and problem-
solving skills among pre-service teachers is again confirmed by this systematic review. The role of teachers
has now moved beyond subject teaching to nurturing students' creativity, flexibility, and lifelong learning in
the wake of rapidly shifting education demands. By incorporating real-world tasks and reflective practice into
the pedagogy, integrated programs—combining theory instruction and experiential fieldwork—are positioned
to train tomorrow's teachers to address these issues (Darling-Hammond et al., 2017).

Based on the review's findings, integrated approaches assist pre-service teachers in refining their critical
thinking capabilities through enhancing deeper cognitive processes and contextual learning. The
establishment of these cognitive capabilities was generally traced to inquiry-based learning, reflective
journaling, and learning through diverse classroom environments (Tiwari et al., 2006; Schon, 1983). Parallel
to this, peer review, cooperative teaching, and team-based assignments are instances of collaborative
strategies that significantly boost interpersonal development and teamwork skills, which are increasingly
becoming essential in inclusive and multidisciplinary learning environments (Vangrieken et al., 2015; Gillies,
2016).

Since integrated programs are interactive, they also enhance problem-solving abilities. Pre-service teachers
commonly find themselves working in active, complex environments in which they are required to develop,
test, and evaluate their instructional approaches. These experiences solidify the theoretical and practice
relationship and foster reflective flexibility (Korthagen, 2010; Zeichner, 2010). However, various limitations
of the existing research must be recorded despite these positive findings.

The inconsistent application of assessment tools and program design between studies is a significant concern.
Efforts to compare findings or extrapolate findings from one context to another are made difficult by this
variation. In addition, cross-study synthesis is hindered by the lack of shared definitions and measures for
measuring 21st-century skills (Grossman et al., 2009). The methodological quality of included studies was
frequently poor. It was difficult to ascertain causal connections and understand long-term impacts as very few
of the studies applied control groups or longitudinal designs (Darling-Hammond et al., 2017). It is essential
to have more intensive evaluations of program effectiveness as just 40% of the reviewed studies followed up
on outcomes across extended time spans.

In addition, actual experience and implementation of integrated programs depend heavily upon context such
as the availability of mentors, institution support, and local area policy education. Such a variation indicates
that, regardless of the good design of the program, varied outcomes may result from well-designed programs
based upon local conditions. Thus, despite integrated programs working well in theory and often well in
practice, they rely upon institutional commitment, implementation fidelity, and clear design.

The integration of 2 1st-century skills into pre-service education must be a priority for education policy makers
and institutions to ensure that future teachers are adequately equipped for the challenges of today's classrooms.
Future research should also aspire to methodological rigor, employing longitudinal designs, mixed methods,
and standardized evaluation protocols to yield reliable, generalizable results. All things considered, integrated
teacher education programs have a great deal of potential to enhance 21st-century teacher preparation. Such
programs can potentially transform teacher preparation and enhance educational outcomes on a large scale
with sustained research, strategic policy support, and thoughtful program design.

Recommendations

Researchers and teacher education institutions are recommended to utilize various calculated actions to
facilitate the development of 21st-century skills among pre-service teachers. The findings of this systematic
review and the weakness identified in the body of past literature are the bases for these recommendations.

Integrated Program Design

Teacher education schools should make curricula where 21st-century skills such as problem-solving,
teamwork, and critical thinking are intentionally embedded in all courses. Rather than being limited to
standalone modules, this incorporation should be embedded into practicums, coursework, and assessment
tasks. To ensure realistic learning opportunities, reflective exercises, multidisciplinary projects, and real-
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teaching situations should be emphasized. Darling-Hammond et al.'s (2017) recommendations, who are in
favor of coherence between theoretical instruction and field-based practice, align with this type of approach.

Teacher Educator Support

The teacher educator's ability is pivotal to the effective implementation of integrated programs. For providing
teacher educators with the pedagogical tools and techniques they require to integrate 21st-century skills in
their mentoring and teaching practices, institutions need to continuously invest in their professional
development. Professional culture conducive to creativity and reflective teaching can be established through
workshops, planning group meetings, and sharing sites (Zeichner, 2010).Future Research Directions

Longitudinal Studies

Longitudinal studies tracking pre-service teachers into professional careers are badly needed to measure the
long-term impact of integrated programs. This type of study would shed more light on whether 21st-century
skills have ongoing influences on learning outcomes for students and the effectiveness of teaching over time
(Korthagen, 2010).

Comparative Studies

The discovery of best practices and context-relevant strategies may be facilitated by comparative studies made
in different educational systems, institutions, or program designs. Such studies would lead to a better
worldwide understanding of the ways integrated teacher education can be tailored to institutions and cultural
environments.
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