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Abstract. This article examines the problem of improving the integration be-
tween professional development and employment outcomes for students and
graduates of pedagogical higher education institutions. Official statistics from
Uzbekistan show that, despite an overall increase in teaching personnel, their
regional distribution remains uneven, reflecting insufficient linkage between
teacher preparation and regional labor market demand. Although international
literature extensively discusses work-integrated learning and career education
pedagogy, these approaches generally do not account for the two-stage nature
of teacher education or the regional mismatch between teacher supply and de-
mand. The scientific novelty lies in proposing a six-component continuous inte-
gration model incorporating a regional alignment mechanism that, to the au-
thor’s knowledge, has not been systematically combined in this form in prior
literature. The proposed model is a conceptual framework, developed through
literature analysis and secondary statistical analysis rather than empirical test-
ing, linking admission quotas, curriculum design, and graduate placement with
regional teacher-demand data. The article describes the model’s structural com-
ponents, illustrates its central Regional Alignment Module with a hypothetical
example, and outlines implementation mechanisms and feasibility constraints.
The findings offer a conceptual basis for institutional leaders, policymakers,
and regional authorities seeking to align teacher education with labor market
needs, pending empirical validation.

Keywords: Professional Development, Employment, Pedagogical Higher Edu-
cation Institution, Integration Model, Tracer Study.

1 Introduction

The sustainable development of modern society largely depends on a high-quality
education system and the competence of qualified teachers who support it. Therefore,
the effectiveness of pedagogical higher education institutions is increasingly evaluat-
ed not only by the academic achievements of their graduates but also by the extent to
which graduates successfully enter professional employment. Graduate employment
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has thus become an important indicator of the quality and effectiveness of higher
education.

International experience indicates that improving graduate employability has be-
come one of the central priorities of higher education policy over the past decade.
Higher education is increasingly viewed not as an end in itself but as a means of pre-
paring competitive professionals capable of meeting labor market demands. At the
same time, this instrumental interpretation of higher education has been subject to
criticism, as an excessive emphasis on employability may overshadow the broader
educational mission of fostering students' intellectual, personal, and moral develop-
ment. Consequently, achieving an appropriate balance between the educational mis-
sion of universities and their responsibility to prepare graduates for employment has
become one of the key challenges facing pedagogical higher education institutions.

This issue is particularly significant for teacher education institutions, where the
quality of graduate preparation directly affects the development of the national educa-
tion system. The scale of this challenge is also reflected in official statistical data.
According to the National Statistics Agency of the Republic of Uzbekistan, at the
beginning of the 2024-2025 academic year, 564.9 thousand teachers were employed
in general secondary education institutions, representing an increase of 78.3 thousand
compared with six years earlier [1]. Despite this overall growth, significant regional
disparities in the distribution of qualified teachers remain. In addition, Order No. 95
of the Minister of Preschool and School Education, issued on March 26, 2024, ap-
proved a list of 545 schools experiencing shortages of highly qualified teaching staff.
To address this problem, teachers recruited from other regions are eligible to receive
salary supplements of up to 100% of the base tariff rate [2]. Furthermore, only 34.6%
of teachers employed in preschool education institutions currently possess higher
education qualifications [3]. Although this indicator concerns preschool rather than
general secondary education, it is included here because it illustrates a related qualifi-
cation gap within the broader teacher workforce — a gap that pre-service training, the
stage targeted by the model proposed in this article, is best positioned to address.
Taken together, these statistics demonstrate that increasing the total number of teach-
ers alone does not guarantee balanced regional employment or equitable distribution
of qualified personnel. Instead, structural imbalances persist in both teacher prepara-
tion and workforce allocation.

The literature reviewed in this study indicates a considerable gap between the theo-
retical preparation provided by pedagogical universities and the practical and meth-
odological competencies required in schools. Likewise, a mismatch exists between
university admission quotas across teacher education programs and the actual regional
demand for teaching personnel. As a result, newly qualified teachers often require
extended periods of professional adaptation, while labor market imbalances continue
to exist, characterized by an oversupply of teachers in metropolitan areas and persis-
tent shortages in remote regions.

The recognition of this issue at the national policy level is reflected in the Presiden-
tial Decree of the Republic of Uzbekistan No. PF-73, issued on April 28, 2025. Ac-
cording to the decree, beginning with the 2025-2026 academic year, the admission of
teacher education students beyond the state-funded quota must be coordinated with
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proposals submitted by the Ministry of Preschool and School Education based on
regional workforce needs. Furthermore, state enrollment projections are required to
incorporate data obtained from the Ministry's unified Enterprise Resource Planning
(ERP) information system [4]. These policy measures demonstrate that the concept of
regional alignment, which constitutes one of the central ideas of the present study, has
begun to take shape at the policy level, although its systematic operationalization —
the focus of this study — has not yet been implemented.

2 Literature Review

The relationship between higher education and graduate employment has been widely
examined in the international scholarly literature. In a comprehensive systematic re-
view, the British scholar Michael Tomlinson argues that employability has become a
central concept in higher education policy over recent decades. However, despite its
widespread adoption, the concept remains inconsistently defined across different
countries and higher education systems [5]. Furthermore, the studies synthesized in
Tomlinson's review indicate that competencies such as entrepreneurship, professional
development, teamwork, self-management, communication, and problem-solving are
most effectively developed through work-integrated learning (WIL), which requires
strong institutional partnerships between universities and employers [5].

Within the framework of institutional analysis, Australian researchers Mollie Doll-
inger and Jason Brown compared various forms of work-integrated learning and
demonstrated that each model requires distinct institutional support mechanisms to
achieve effective implementation [6]. Similarly, Australian scholar Michael Joseph
Healy, in his research on career development learning pedagogy, argues that career
education should not be treated as a separate course or service but should instead be
systematically embedded throughout the curriculum and guided by coherent pedagog-
ical principles. He further emphasizes that no universal model of graduate employa-
bility exists, thereby highlighting the need to develop context-specific institutional
models tailored to particular educational environments [7].

A study conducted by Chinese researchers Xiang Huang and colleagues on gradu-
ates of finance and commerce colleges found that practice-oriented educational re-
forms, active student engagement in the learning process, and family-related factors
significantly influence the relationship between professional development and em-
ployment outcomes. These findings suggest that, in addition to institutional factors,
individual characteristics should also be incorporated into employability integration
models [8].

Research on the professional development of teachers in Uzbekistan indicates that
substantial reforms have recently been implemented to improve teacher retraining and
professional development systems in accordance with labor market requirements.
Nevertheless, persistent shortages of qualified teachers in rural areas, together with
infrastructural and financial constraints, continue to hinder effective integration be-
tween teacher education and employment systems [9]. Likewise, Ubaydulla S. Na-
dirkhanov analyzed the institutional development trends of Uzbekistan's higher educa-

2032 This is an openaccess article under CC-BY-SA license



Journal of Science and Education (JSE)

Vol 7, Issue 1, September 2026, Pages 2030-2041
ISSN: 2745-5351 (Media Online)

DOI: https://doi.org/10.58905/jse.v7i1.832

tion system and examined mechanisms for improving educational quality. However,
the direct impact of these mechanisms on graduate employment outcomes was not
specifically addressed [10].

At the international policy level, the alignment of higher education with labor mar-
ket demands has also received considerable attention. Recent analyses published by
the Organisation for Economic Co-operation and Development (OECD) emphasize
the importance of developing systematic alternative pathways into the teaching pro-
fession [11]. Similar conclusions are presented in the World Bank report, which ex-
amines mechanisms for aligning educational standards with labor market needs and
improving workforce planning in education systems [12].

Research on this topic dates back to the second half of the twentieth century, when
the scientific concept of professional self-determination was first introduced. During
this period, pioneering studies by E. A. Klimov, I. S. Kon, V. N. Shubkin, and others
examined professional self-determination through the perspectives of occupational
attractiveness and vocational interests. Subsequently, K. S. Burov, V. S. Volegov, O.
P. Morozova, Ye. M. Kharlanova, S. V. Chebrovskaya, N. V. Shiryaeva, and other
scholars adopted a comprehensive approach to investigating professional self-
determination, emphasizing its multidimensional and stage-based nature. Within the
context of the present study, particular attention should also be given to the contribu-
tions of researchers who examined the professional self-determination of university
students in the early twenty-first century, including G. B. Andreyeva, A. V. Bessono-
va, V. Yu. Dementyeva, T. V. Zhukovskaya, I. V. Kryzhanovskaya, O. A. Nikitina,
and I. V. Sitnikova.

A considerable body of research has also investigated the determinants of graduate
employment. Numerous scholars, including V. A. Gurtov, M. Yu. Nasadkin, Ye. A.
Pitukhin, K. G. Sozaev, T. L. Shaposhnikova, V. G. Minenko, K. V. Khoroshun, and
V. L. Shaposhnikova, have demonstrated the relationship between graduate employa-
bility and the quality of higher education. Other researchers, such as V. A. Yeremina
and N. Ya. Chernyshkina, have emphasized the influence of regional labor market
characteristics and workforce demand on graduate employment outcomes.

Overall, the existing body of international research demonstrates that work-
integrated learning, career development pedagogy, and the determinants of graduate
employability have been extensively examined. Nevertheless, these studies have not
adequately integrated these perspectives into a comprehensive, stage-based model
specifically designed for pedagogical higher education institutions. In particular, ex-
isting models rarely consider the distinctive two-stage process of professional for-
mation in teacher education, whereby individuals first develop as university students
and subsequently as practicing teachers. Furthermore, the integration of regional labor
market demand with teacher education planning remains insufficiently explored. This
unresolved theoretical and methodological gap constitutes the principal scientific
rationale for the present study.
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3 Research Methodology

This study adopts a theoretical and applied research design employing content analy-
sis, secondary analysis of official statistical data, comparative-typological analysis,
and conceptual modeling. At this stage of the research, no primary empirical data
were collected through surveys or interviews; instead, the analysis relied exclusively
on publicly available official statistical sources.

The literature search was conducted primarily through Google Scholar, Scopus,
and Web of Science, using combinations of the search terms “graduate employabil-
ity,” “work-integrated learning,” “career development learning,” “teacher education,”
and “labor market alignment,” covering publications from 2012 to 2026. Sources
were included if they directly addressed the integration of higher education — partic-
ularly teacher education — with employment outcomes or labor-market alignment
mechanisms, were published in English or Russian, and were peer-reviewed articles,
official reports, or policy documents issued by recognized international organizations
(OECD, World Bank) or by the Government of Uzbekistan. Sources addressing em-
ployability outside the education sector were retained only where they offered a trans-
ferable institutional or theoretical framework.

The secondary statistical analysis drew on three official sources: (a) National Sta-
tistics Agency data on the number and regional distribution of teaching personnel in
general secondary education for the 2018/2019 and 2024/2025 academic years [1]; (b)
Ministry of Preschool and School Education reports on teacher qualification levels
and the list of schools experiencing staff shortages under Order No. 95 [2], [3]; and
(c) the provisions of Presidential Decree No. PF-73 on aligning admission planning
with regional workforce data [4]. These sources were compared descriptively — ex-
amining year-on-year change, regional distribution, and qualification shares — to
establish the scale and persistence of the regional teacher-supply imbalance that moti-
vates the proposed model.

The six components of the proposed integration model (Section 4, Table 1) were
derived by mapping the stages already identified in the work-integrated learning and
career development learning literature — diagnostic assessment, curriculum align-
ment, practical placement, employment monitoring, and feedback — onto the institu-
tional sequence of Uzbekistan's teacher-education pipeline, and by inserting an addi-
tional stage, the Regional Alignment Module, to represent the gap identified in the
secondary statistical analysis: the absence of a systematic mechanism linking admis-
sion quotas to regional demand data. The numeric thresholds attached to individual
stages in Table 1 (for example, the 20-25% practice-oriented curriculum share and
the four-week minimum internship duration) are proposed by the author as illustrative
starting benchmarks for piloting rather than values derived from empirical testing;
their status and a worked example are discussed in Section 4.

99 EEINT3
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4 Results

Based on the literature analysis and the examination of official statistical data de-
scribed in Section 3, this study proposes a six-component continuous integration
model to strengthen the linkage between professional development and employment
in pedagogical higher education institutions (Table 1). Consistent with the conceptual,
non-empirical scope of this study, the model and the components described below
constitute a proposed framework: they have not been piloted, and the specific stages,
sequencing, and indicator values are offered as a basis for future validation rather than
as demonstrated outcomes.

Table 1. A Six-Component Model for Integrating Professional Development and Employment
(Developed by the Author)

Expected Outcome

Model Stage Core Content (Indicator)
1. Diagnostic Stage Initial assessment of stu- An individualized pro-
dents' professional inter- fessional development

ests, competencies, and
labor market requirements
through entry diagnostics
and an individual profes-
sional profile card.

profile is established for
each student.

2. Regional Alignment Annual comparison and A  Teacher Shortage
Module (Novel Compo- alignment of university Index is calculated for
nent) admission quotas (by each region and field of

academic program and study and incorporated

region) with regional data
on teacher shortages and
surpluses obtained from
the Regional Departments
of Preschool and School
Education and the Nation-
al Statistics Agency.
Alignment of curriculum
modules with a compe-
tency map reflecting labor
market requirements, and
revision of curricula in
collaboration with em-
ployers and educational
stakeholders.

into admission planning.

3.  Curriculum Design
Stage

A proposed benchmark
of at least 20-25% of the
curriculum consisting of
practice-oriented and
employment-focused
learning modules (illus-
trative, to be validated
through piloting).

4. Implementation Stage

Development of profes-
sional experience through
dual internships, mentor-
ing programs, pedagogical
clusters, and school-

A proposed benchmark
of at least two extended
internships (lasting more
than four weeks) per
academic year, with at

2035 This is an openaccess article under CC-BY-SA license



Journal of Science and Education (JSE)

Vol 7, Issue 1, September 2026, Pages 2030-2041
ISSN: 2745-5351 (Media Online)

DOI: https://doi.org/10.58905/jse.v7i1.832

5. Monitoring and Em-
ployment Stage

6. Feedback Stage

university  partnerships,
with  internship place-
ments prioritized in re-
gions identified by the
Regional Alignment
Module as experiencing
teacher shortages.
Monitoring graduates'
employment  outcomes
through tracer studies, and
integrating  professional
portfolios and digital
competency profiles with
employer databases.
Continuous revision of
admission quotas and
curricula based on gradu-
ate  employment out-
comes, regional teacher
shortage indices, and em-
ployer feedback (continu-

least one undertaken in a
teacher-shortage region
(illustrative, to be vali-
dated through piloting).

Graduate employment is
monitored and reported
by specialization and
region  within  6-12
months after graduation.

Admission quotas and
curricula are reviewed
and updated annually
according to the findings
of the Regional Align-
ment Module and gradu-
ate employment data.

ous curriculum improve-
ment).

The Regional Alignment Module represents the central and most innovative com-
ponent of the proposed model. In practice, university admission quotas are currently
determined primarily by applicant demand, whereas regional shortages of qualified
teachers are addressed separately through subsequent administrative measures. The
proposed model integrates these two processes into a single continuous planning cy-
cle, thereby enabling a more balanced alignment between teacher education and re-
gional labor market needs.

The second key component of the model is the Competency Map, which is devel-
oped on the basis of national educational standards, the competency requirements of
general education schools, and feedback from employers. This competency frame-
work is directly linked to curriculum modules, ensuring that educational content re-
mains responsive to contemporary professional requirements and labor market expec-
tations.

The third major component is the Graduate Tracer Study System, which provides
continuous monitoring of graduates' employment status, workplace adaptation, and
employer satisfaction. The collected data are analyzed by specialization and geo-
graphical region, allowing the findings to serve as a feedback mechanism for the Re-
gional Alignment Module and supporting evidence-based decision-making in teacher
education planning.

Another essential component of the model is the Institutional Partnership Mecha-
nism, which promotes structured collaboration among pedagogical higher education
institutions, general secondary schools, regional Departments of Preschool and School
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Education, and teacher professional development centers. This collaboration is for-
malized through institutional agreements designed to strengthen the connection be-
tween teacher preparation, professional practice, and regional workforce develop-
ment.

To make the Regional Alignment Module more tangible, consider a simplified, hy-
pothetical illustration of how a Teacher Shortage Index (TSI) might be calculated for
a given region and subject area:

TSI = (Vacant teaching positions in subject X in region Y + Total budgeted teach-
ing positions in subject X in region Y) x 100

For example, if a region has 40 budgeted mathematics-teacher positions in general
secondary schools, of which 8 remain vacant or filled by underqualified staff at the
start of an academic year, the resulting TSI would be (8 + 40) x 100 = 20%. Under the
proposed model, this value would feed directly into the following year's admission-
quota proposal for mathematics teacher-education programs serving that region,
alongside similarly calculated indices for other regions and subjects. This example is
purely illustrative; the specific weighting, the thresholds for triggering quota adjust-
ments, and the treatment of part-time or underqualified staff would need to be defined
and tested during piloting.

Implementing the proposed model, and particularly the Regional Alignment Mod-
ule, depends on sustained inter-agency data exchange between the Ministry of Higher
Education, Science and Innovation, the Ministry of Preschool and School Education,
and regional education departments, as well as on the timely and accurate population
of the Ministry's ERP system referenced in Decree No. PF-73 [4]. Several feasibility
risks should be acknowledged. First, data quality and timeliness are not guaranteed:
regional shortage figures may lag actual conditions, particularly in rapidly growing
districts. Second, institutional incentives may not align — universities dependent on
tuition or contract-based revenue may resist admission-quota reductions in oversup-
plied specializations, and regional departments may have limited incentive to report
shortages accurately if doing so affects resource allocation. Third, admission quotas
set through the state budgeting process are administratively rigid and may not adjust
as quickly as the model's annual review cycle envisions. Finally, while Decree No.
PF-73 establishes the legal basis for coordinating admission planning with regional
workforce proposals, the gap between this decree's provisions and their operational
implementation has not yet been assessed and may prove substantial. Addressing
these risks is beyond the scope of the present conceptual study but should be a central
focus of the piloting work proposed in Section 8.

5 Discussion

The proposed model is methodologically aligned with the concepts of Work-
Integrated Learning (WIL) and Career Development Learning (CDL) widely dis-
cussed in the international literature. However, it differs from these approaches in
several important respects.
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First, the model takes into account the unique two-stage process of professional
development characteristic of pedagogical higher education institutions. In this pro-
cess, students initially develop their professional competencies as learners and subse-
quently transition into the role of educators responsible for teaching others. This se-
quential transformation represents a distinctive feature of teacher education compared
to many other professional fields. This two-stage trajectory resonates with the broader
literature on occupational and professional socialization, which conceptualizes profes-
sional identity as forming progressively — first through exposure to a field's norms as
a novice, then through their internalization during practice. The present model opera-
tionalizes this trajectory institutionally, embedding diagnostic, curricular, and practi-
cum stages that track the transition from student to practitioner, though it does not
itself test the socialization process.

Second, the model considers the integration of professional development and em-
ployment not only at the individual and institutional levels but also at the regional
level. Specifically, it establishes a systematic linkage between university admission
policies and the actual regional demand for qualified teachers. Existing WIL and CDL
models primarily emphasize collaboration between higher education institutions and
employers, while regional labor market balance is rarely addressed as an integral
component of the model. This approach is particularly relevant to the context of Uz-
bekistan, where considerable disparities exist in the socio-economic development of
regions and in the demand for qualified teaching personnel. Therefore, organizing
teacher education in accordance with regional workforce needs is considered one of
the key factors for improving educational quality and increasing graduate employabil-
ity.

The specific contribution of the Regional Alignment Module should be calibrated
against closely related work already engaged in this study. Broader alignment be-
tween education and labor-market planning has been addressed at the international
policy level — for instance, by frameworks examining the role of standards in align-
ing education systems with workforce needs [12], by general frameworks for higher-
education labor-market alignment [14], and by approaches evaluating teacher-
preparation programs against the labor-market competitiveness of their graduates
[13]. What appears comparatively unaddressed in this literature, and what the present
model proposes, is not the general idea of aligning education with labor-market de-
mand, but the systematic, annually updated integration of regional teacher-shortage
data into admission-quota planning within a two-stage teacher-education cycle, in the
specific institutional and regulatory context of Uzbekistan. The novelty claimed for
this study should therefore be read at that narrower, specific level rather than as a
claim that regional alignment as a general concept is absent from the literature.

6 Conclusion
The findings of this study point to the necessity of improving the integration between

professional development and employment within pedagogical higher education insti-
tutions.
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The analysis of official statistical data indicates that although the overall number of
teaching staff has increased in recent years, their distribution across regions remains
uneven. This imbalance is largely attributable to the insufficient integration of univer-
sity admission planning with regional teacher workforce demand.

The literature review revealed that while international studies have extensively ex-
amined work-integrated learning and career development learning, existing approach-
es have not adequately incorporated mechanisms for balancing regional labor supply
and demand within teacher education specifically. To address this narrower gap, the
present study proposes a “regional alignment module,” which constitutes the central
novel component of a six-component conceptual model designed to unify professional
development and employment within a continuous framework.

The proposed model outlines systematic connections among university admission
policies, educational programs, practical training, graduate employment, and regional
teacher workforce demand. As a conceptual contribution developed from literature
and secondary statistical analysis rather than from piloting or empirical testing, the
model requires validation before its practical value can be considered established. Its
implementation would require strengthening inter-agency information exchange, in-
stitutionalizing a national graduate tracer study system, and aligning admission quotas
with regional labor market needs — steps whose feasibility is discussed in Section 4
and whose effectiveness remains to be tested.

7 Practical Recommendations

Based on the findings of the study, the following recommendations are proposed:

1. Establish a Professional Development and Regional Employment Monitoring Unit
within pedagogical higher education institutions.

2. Develop an integrated information system jointly managed by the Ministry of
Higher Education, Science and Innovation and the Ministry of Preschool and
School Education to monitor regional teacher workforce demand and coordinate
admission quotas accordingly.

3. Introduce a national graduate tracer study platform to continuously monitor gradu-
ates' employment outcomes and career trajectories.

4. Expand targeted scholarships, admission quotas, and teaching practice programs
for regions experiencing shortages of qualified teachers.

5. Regularly update teacher education curricula through collaboration with employ-
ers, regional education authorities, and pedagogical clusters to ensure alignment
with labor market requirements.

8 Future Research Directions
Future research should focus on piloting the proposed Regional Alignment Module in

one or more pedagogical higher education institutions and evaluating its effectiveness
through surveys, expert assessments, statistical analyses, and econometric methods.
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The findings will provide an empirical basis for large-scale implementation of the
model across Uzbekistan and facilitate comparative studies with international practic-
es, thereby contributing to the further development of evidence-based teacher educa-
tion policies.
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