Abau amwvinoazvr Kas¥I1YV-y XABAPIIIBICHI «Iledacozuxa evinvimoapuly cepuscol, Nel(89), 2026 orc.

3. Ng P.T. Aspiring principals' perception of the challenges of beginning principals and the support that they need //Asia
Pacific Journal of Education. — 2015. — T. 35. — Me. 3. —S. 366-376.

4. Hartzell G.N. et al. Addressing the Problems of First-Year Assistant Principals. — 1994.

5. Vandenberghe R. Beginning Primary School Principals in Belgium: How They Deal with External Influences and
Develop Professionally. — 2003.

6. Absatova M.A., Nurlanov SH.N., Bilyalov D.N., Bajnazar ZH.O. Institut direktorstva kak perspektivnoe napravlenie
programmy akademicheskogo prevoskhodstva Honors College/ /Vestnik Pedagogicheskie nauki. KazNPU im.Abaya Ne3 (79),
2023-S.5-16, https://doi.org/10.51889/2959-5762.2023.79.3.001

7. Tolkovyj slovar' russkogo yazyka / S.1.Ozhegov, N.YU.SHvedova. — M.:Azbukovnik, 1999. — 944 s.

8. Mudrik A.V. Social'naya pedagogika: Ucheb. dlya stud. ped. vuzov / Pod red. V. A. Slastenina. — 8-e izd., ispr. i dop. —
M.: Akademiya, 2013. — 200 s.

9. Vejdt V.P. Realizaciya principa variativnosti v sisteme dopolnitel'nogo professional'nogo obrazovaniya: opyt
Kaliningradskogo oblastnogo instituta razvitiya obrazovaniya // Nauchno-metodicheskij elektronnyj zhurnal «Kaliningradskij
vestnik obrazovaniyay. — 2021. — Ne 2 (10), iyul’. — S. 20-28. — URL: https://koirojournal.ru/realises/g2021/05jul2021/kv
0203/ (data obrashcheniya: 06.03.2025).

10. Kamka S.V. Andragogicheskie podhody k formirovaniyu programm dopolnitel'nogo professional’nogo obrazovaniya
pedagogov // Pedagogicheskoe obrazovanie v Rossii. — 2021. — e 3. — S. 136-143.

11.Vejdt V.P. Realizaciya novoj modeli planovogo povysheniya kvalifikacii rabotnikov sistemy obrazovaniya
Kaliningradskoj oblasti // Nauchnoe obespechenie sistemy povysheniya kvalifikacii kadrov. — 2025. — e 2 (63). — S. 27-40.

12. Evdokimova V.E. Ispol'zovanie cifrovyh obrazovatel'nyh resursov v formirovanii predstavlenij ob okruzhayushchem
mire u detej starshego doshkol'nogo vozrasta // Mir nauki. 2017. T. 5. Ne 6. URL: https://mir-nauki.com/PDF/74PDMN617.

13. Minyaeva A.G. Vidy elektronnyh obrazovatel'nyh resursov // Molodoj uchenyj. 2021. Ne 27 (369). S. 258-261. URL:
https://moluch.ru/archive/369/83083/

14. Agal'cova D.V., Eliseeva D.YU., Mnacakanyan O.L. Vozmozhnosti informacionnyh tekhnologij v organizacii
obrazovatel'nogo processa vuza // Upravlenie obrazovaniem: teoriya i praktika. 2020. Ne3 (39). S. 75-80.

15. Gorbacheva O.A., Gorlova YU.IL, Nikitina L1.V. Vidy i vozmozhnosti internet-servisov i platform dlya organizacii
distancionnogo obucheniya studentov vuzov // Uchenye zapiski OGU. Seriya: Gumanitarnye i social'nye nauki. 2020. Ne2
(87). S. 157-160.

16. Evdokimova V.E., Kirillova O.A. Vozmozhnosti obrazovatel'nyh platform dlya organizacii uchebnogo processa //
Sovremennye naukoembkie tekhnologii. 2022. Ne 9. S. 120-125; URL: https://top-technologies.ru/ru/article/view?id=39319

IRSTI 14.35.07 https://doi.org/10.51889/2959-5762.2026.89.1.003

* ‘@;‘\q - ‘7:9’1
Sovetkanova D.,"'® Amirzhanova G.1®

! Abai Kazakh National Pedagogical University, Almaty, Kazakhstan

STACKABLE DEGREE IN MASTER’S PROGRAMS: EVALUATION
OF OUTCOMES AND IMPLEMENTATION PROSPECTS

Abstract

In the context of education digitalization and the growing demand for personalized learning trajectories, the Stackable
Degree model is considered a promising format for master’s education, providing flexibility, modularity, and recognition of
micro-credentials within the structure of formal education. The study aims to evaluate the effectiveness of implementing this
model in the training of master’s students in pedagogical fields. Analysis of international experience (USA, UK, Australia,
Singapore, Kazakhstan) and experimental results demonstrated that the stackable structure enhances academic performance,
develops meta-competencies (self-management, digital literacy, collaboration), and increases learners’ professional mobility.
Institutional effects are reflected in the formation of a digital infrastructure for recognizing micro-achievements, improving
credit transfer procedures, and increasing student and employer satisfaction. The model has proven its potential for integrating
formal and non-formal education and for fostering the sustainable development of the micro-credential system in master’s
programs.

Keywords: Stackable Degree, master’s program, micro-credentials, flexible learning trajectories, digital transformation,
professional mobility.
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MATI'NCTPATYPAJAT'BI STACKABLE DEGREE: HOTU)XXEJIEP/I1
BAT'AJIAY KOHE EHI'T3Y IIEPCIIEKTUBAJIAPDBI

Anoamna

Binim Gepyaid 1udpaaHysl MeH jkeke OLTiM ay TpaeKTOpHsUIapbiHa CYPaHBICTBIH apTyhl karmaiibiaaa Stackable Degree
Moyzieni opmaiibl OiTiM Oepy KypbUIBIMBIH/IA UKEMIUTIK, MOTYJIB/IK KoHE MUKPOOUTIKTUTIKTEpi MOHBIHAAY Bl KAMTaMachI3
€TeTIH MarucTpaTypaHbIH Oonamarbl 30p (opMaThl peTiHAE KapacThIpbUIaabl. 3epTTEyIiH MakcaTbl — IeJarorHKalibIK
OarpITTaFbl MATUCTPAHTTApIbI Jaspiiaya aTajFaH MOJIEITBII CHTI3y[iH THIMAUITIH Oaramay. XalbIKapalbIK ToKIpHOCHI
(AKLI, ¥neiopuranus, Aectpamms, Curramyp, KasakcTaH) jkoHe SKCHEPUMEHTTIK anmpoOarysi HOTIDKEIICPiH Tajmay CTeK
MOJICIBAIH aKaIeMUSUIBIK YIATEpIMIl apTTHIPyFa, METaKOMIIETCHIMSUIAPABI (631H-031 YHBIMIACTHIPY, IH(PIBIK CayaTThUIBIK,
OipJIecKeH KYMBIC) JaMBITyFa JKOHE OUTIM alymbUIapIblH KOCiOW YTKBIPIBIFBIH KOFApPBUIATYFa BIKIIAN €TETiHIH KOPCETTi.
WHCTHTYIIMOHATIIBIK, dcepiep MUKPOXKETICTIKTEp/Ii TaHyIbIH IHU(PIBIK HHPPAKYPHUIGIMBIH KaJBIITACTRIPYa, KPEOUTTEpIi
Kalita ecentey paciMIepiH >KETULIIPYIEe JKoHE CTYACHTTEp MEH JKYMbIC OepyIIUIep/iH KaHaraTTaHy JCHIeHiH apTThIpy.a
Oaiikanapl. Monens pecMu  JkoHe OeiipecMu OuTiM Oepyni HMHTErpalMsUiayblH, COHMIAM-aK MarucTparypa JIeHreiiHae
MUKpPOOLTIKTLTIK JKY#HeCiH OPHBIKTBI JAMBITYBIH SJICyeTiH oI ael.

Tyiiin ce3mep: Stackable Degree, maructpaTypa, MHKPOOUTIKTUTIKTEp, MKEMIi OLTIM TpacKTOPUSUIAphI, IHQPIBIK
TpancgopmManus, KociOu YTKBIPIBIK.
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STACKABLE DEGREE B MATUCTPATYPE: OHEHKA PE3YJIbTATOB
N INEPCIHHEKTHUBBI BHEJAPEHUSA

Annomayus

B ycnoBusix nugpoBu3aly M pacTyliero 3anpoca Ha NepCOHAIM3UPOBAHHbIE 00pa3oBaTesbHbIE TPACKTOPUH MOJENb
Stackable Degree BbICTymaeT MEepCHEKTHBHBIM (OPMATOM MarucTpaTypbl, 00CCICYMBAIONIMM THOKOCTh, MOIYJIBHOCTH U
NIPM3HAHUE MUKPOKBAIM(HKALMKA B CTPYKType (OopMaIbHOrO o0pa3oBaHus. lcciemoBaHWe HANpaBICHO HA OLEHKY
3((}eKTUBHOCTH BHEIPEHMs JAHHOM MOJENM B TMOJIrOTOBKE MAruCTPaHTOB IEJArOTMYECKUX HallpaBIeHUH. AHamm3
MexayHapoaHoro onbita (CLIA, BemukoOputanusi, ABctpanus, Cunramyp, Kasaxcran) u pe3ynbTaThl SKCIIEPUMEHTAIBHOM
anpoOanyy ITOKa3ajid, YTO CTeKyeMash CTPYKTypa CIIOCOOCTBYET pOCTY aKaJIeMHUYECKOH YCIeBaeMOCTH, Pa3BUTHIO
METAKOMIIeTEHIIMH (caMoopraHm3alys, IUQpoBas I'PaMOTHOCTb, Koyurabopamus) M TIOBBIICHHIO TPO(ECCHOHATBHON
MOOMIIBHOCTH 0Oyuaromuxcs. VIHCTUTYoHabHbIe 3()(EKThI BRIPKAIOTCS B (JOPMUPOBAHUHN LIU(PPOBON HHPPACTPYKTYPHI
NPU3HAHHST MUKPOJIOCTI)KEHHUH, COBEPILICHCTBOBAHNH MPOLEYP Iepe3auéra v MOBBIIIEHHH YIOBIECTBOPEHHOCTH CTYICHTOB
u paboronareneil. Mojens aoKa3ajna MOTEHIMAN i HMHTErpauy (opMalbHOro M HedopMaJbHOro 00pa3oBaHUS U
YCTOWYMBOIO PA3BUTHS CUCTEMbI MUKPOKBAIU(UKAIMI B MarucTparype.

KumoueBbie cioBa: Stackable Degree, marucrparypa, MUKpoKBanudukaiyy, TuOkue oOpa3oBaTelibHbIE TPACKTOPHH,
ugposas Tpancdopmanusi, poheccuoHaTbHAS MOOUIIBHOCTb.

Introduction. In the context of the rapid development of digital technologies and the transformation
of the educational environment, traditional models of master’s training are undergoing profound change.
The transition from linear academic trajectories to flexible, modular learning formats has become a key
response of universities to the demands of the digital economy, which requires continuous upskilling
and the individualization of learning pathways.

One of the most promising approaches is the Stackable Degree model — a system of progressive
accumulation of micro-credentials based on the principles of modularity, transparency, and academic
interoperability.

The institutionalization of this model in master’s programs implies not only the technical integration
of micro-credits into program structures but also a deep reconfiguration of the university’s managerial,
regulatory, and pedagogical mechanisms. Stackable Degree requires a new logic of curriculum design,
where micro-courses become fully recognized components of the academic architecture, ensuring
horizontal mobility, cross-disciplinarity, and international comparability of qualifications.
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At the same time, evaluating the effectiveness of this model—both at the level of academic outcomes
and institutional impact—becomes a key direction for further research. The main indicators of
effectiveness include:

« the growth of academic and professional mobility among master’s students;

« the enhancement of competency development and meta-skills;

« expanded opportunities for personalized learning;

« improved employability and employer satisfaction;

« the integration of micro-credentials into national and international qualification frameworks.

A comprehensive assessment of the effectiveness of the Stackable Degree model in master’s
education requires a combination of quantitative and qualitative methods: analysis of academic
achievement, competency dynamics, and learner engagement. This approach makes it possible not only
to identify the direct outcomes of implementation but also to determine the institutional barriers
affecting the model’s sustainability and scalability.

Thus, the implementation and evaluation of the effectiveness of the Stackable Degree model in
master’s programs are viewed not as one-time innovative initiatives but as a strategic process of
restructuring academic institutions toward greater flexibility, digitalization, and openness. As a result, a
new paradigm of master’s education is emerging, in which micro-credentials become not an addition
but the core element of a personalized and sustainable system for training the next generation of
professionals.

Basic provisions. The relevance of the study is determined by the need to develop and test a
Stackable Degree model for master’s students in pedagogical fields, integrating formal and non-formal
learning. This model is considered an effective tool for the professional development of future
educators, providing opportunities to acquire additional, narrowly specialized but highly demanded
competencies within the framework of master’s programs.

In recent years, the Stackable Degree model has become one of the key directions in the
modernization of master’s education, ensuring flexibility, modularity, and personalization of learning
trajectories. It reflects the global trend in higher education toward a micro-credential ecosystem, where
each component of the program represents an independent module forming a set of professional
competencies recognized within formal education.

Research by Vasilev (2024) confirms that the introduction of stackable programs and micro-
credentials in professional and higher education systems enhances graduates’ competitiveness by
enabling a rapid response to changes in the professional environment. The scholar emphasizes that the
principles of modularity, flexibility, and practice-oriented design embedded in the concept of the
Stackable Degree ensure its effectiveness in preparing specialists in dynamically evolving sectors [1].

A similar position is held by Diaz and Lim, who note that the modern master’s degree model should
move away from rigidly structured academic programs toward flexible and adaptive forms of learning.
According to them, stackable educational pathways allow for the creation of individualized competence
packages that combine academic rigor with practical orientation, thereby enhancing accessibility,
motivation, and graduate employability [2].

Studies by Dinan-Thompson, Bajema, and Cowden focus on the role of micro-credentials in teacher
education and confirm that short-term stackable programs effectively address gaps in teachers’
professional competencies. The authors emphasize that integrating the Stackable Degree model into
master’s programs fosters the development of new competencies related to digitalization, inclusion, and
interdisciplinarity in the educational process [3].

Thus, the analysis of scholarly sources demonstrates that the Stackable Degree model in master’s
education represents a promising direction for the development of higher education, oriented toward the
creation of flexible and personalized learning trajectories.

Particularly significant in the context of Stackable Degree development in master’s programs are
studies devoted to the application of micro-credentials and stackable programs in professionally oriented
fields. For example, De Rosa, Bianco, and Pallonetto examine the introduction of micro-credentials in
the renewable energy sector, demonstrating their potential as an effective mechanism for continuous
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professional learning and the sustainable development of specialist competencies [4]. This approach
confirms the importance of embedding stackable educational modules into master’s programs to ensure
a dynamic link between academic and professional learning.

A systematic analysis conducted by Tamoliune, Greenspon, and Tereseviciene reveals the potential
of micro-credentials for developing key competencies across various professional fields, emphasizing
the need for their adaptation to specific industries and practical tasks. The authors note that the
effectiveness of stackable programs directly depends on their applied orientation and close alignment
with real labor market demands [5].

From the perspective of interaction among diverse stakeholders — universities, students, and
employers — the issue of micro-credential implementation is analyzed by Jain, Mogaji, and Sharma [6].
The researchers emphasize that the success of Stackable Degree model implementation is determined by
the degree of alignment among stakeholder interests and the establishment of an ecosystem of
recognition for micro-credentials within the labor market.

From a theoretical standpoint, the works of Kayyali [7] are particularly significant, as they propose a
conceptual classification of micro-credentials as integral components of stackable educational systems.
Similarly, Rosenberg and Clayton [8] focus on the applied aspects of designing and implementing
micro-programs, highlighting the necessity of developing standardized frameworks for the structure and
content of stackable courses in master’s programs.

The study by Schutte [9] draws attention to the dual nature of micro-credentials in higher education:
on one hand, they enhance the flexibility and adaptability of master’s programs; on the other, they
require a reconsideration of traditional university models and mechanisms for ensuring academic
quality.

Materials and Methods. This study is devoted to analyzing the effectiveness and prospects of
implementing the Stackable Degree model within the structure of master’s programs in pedagogical
fields. The purpose of the research was to assess the educational and institutional outcomes of applying
the stackable model, as well as to identify the factors that determine its sustainable development in the
context of higher education.

To achieve this goal, a mixed methodological approach (Mixed Methods Research) was employed,
integrating both quantitative and qualitative methods of analysis. This design provided a comprehensive
examination of the Stackable Degree phenomenon — from measuring academic and competency-based
effects to analyzing the perception, motivation, and readiness of educational stakeholders for new
modular learning formats.

Research Stages

The study included two main stages:

1. Theoretical and analytical stage — analysis of international and national experience in
implementing micro-credentials and modular programs, identification of the principles of
institutionalizing the Stackable Degree model in master’s programs, and development of a conceptual
model for integrating micro-credentials.

2. Experimental stage — pilot testing of the model in a real educational environment, collection and
analysis of empirical data, and assessment of the dynamics of professional competencies among
master’s students before and after participation in micro-credential programs.

The formulated hypothesis stated that the implementation and institutionalization of the Stackable
Degree model in master’s programs — based on the integration of formal and non-formal education —
enhance the flexibility of individual learning trajectories, promote the personalization of professional
training, and expand opportunities for academic and professional mobility of students.

Research Base

The experimental part of the study was conducted at Abai Kazakh National Pedagogical University.
A total of 100 master’s students in pedagogical fields participated in the experiment.

Data Collection Methods
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To evaluate the effectiveness of the model, the following methods were applied: questionnaires,
expert evaluations, participants’ self-assessment, and diagnostics of professional competencies before
and after completing the courses.

Data Analysis Methods

Data processing included:

« Statistical analysis (calculation of means, medians, and standard deviations) — to quantitatively
assess changes in the level of competencies;

« SWOT analysis — to identify internal and external factors affecting the institutionalization of the
Stackable Degree model;

« Content analysis of feedback and expert reports — to interpret qualitative data and determine the
factors contributing to the model’s success.

Ethical Considerations

All participants were informed about the aims and objectives of the experiment. The study was
conducted in accordance with international ethical standards, ensuring voluntary participation,
anonymity, and confidentiality of data.

Experimental Design

The study employed a quasi-experimental longitudinal “pre—post” design with a control group,
aimed at assessing the effectiveness and institutional prerequisites for implementing the Stackable
Degree model in master’s programs.

The experimental group consisted of 52 master’s students (M = 23.7 + 2.1 years) who participated in
a pilot stackable program integrating micro-credentials and formal courses into a unified academic
trajectory.

The control group included 48 students with comparable characteristics (M = 23.5 = 1.9 years)
studying under the traditional model. No statistically significant differences were found between the
groups in demographic indicators (p > 0.10).

The Stackable Degree program included 60 ECTS of formal courses and a catalog of micro-
credentials (1-5 ECTS) available both within the university environment and on external platforms such
as Coursera, edX, and OpenEdu.

Institutional mechanisms ensured automatic recognition and conversion of micro-credits into
academic credits through a Hyperledger Fabric 2.4 blockchain registry and a “entry/exit point” system,
which allowed the recognition of up to 20 external ECTS upon admission and the awarding of a
Graduate Certificate upon completion of 40 ECTS.

The learning progress monitoring system was implemented as a digital competency wallet
(React/NodeJS, PostgreSQL), integrated with Moodle LMS via LTI. It tracked academic performance,
accumulated micro-credentials, mobility data, and credit recognition records.

Evaluation Indicators

To assess the effectiveness of the model, the following indicators were collected:

« Academic performance (GPA);

« Development of meta-competencies (self-management, digital literacy, collaboration);

« Academic and professional mobility;

« Student satisfaction with the educational trajectory;

« Employer evaluation based on internships and employment outcomes.

Data were collected at the beginning and end of the 2024/2025 academic year, as well as during the
post-test phase (summer 2025) via the LMS, self-assessment questionnaires, and institutional registries.
For institutional assessment, indicators included: faculty engagement, regulatory integration of micro-
credentials, university digital maturity level, and organizational barriers to implementation.

Statistical Analysis

Statistical processing involved paired and independent t-tests, y? tests, Pearson’s correlation
coefficient, as well as the calculation of Cohen’s d, partial n?, and 95% confidence intervals.

Multiple comparison correction was performed using the Holm—Bonferroni method (p < 0.05).

The reliability of the scales was confirmed with Cronbach’s o. = 0.88.
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Ethical Approval

Ethical approval was obtained (Protocol No. 2024-07-EDU-14).

All participants provided informed consent; personal data were anonymized. Employers and
academic partners were granted access only to aggregated results.

Results and Discussion. The data analysis demonstrated that the implementation of the Stackable
Degree model in master’s programs led to statistically significant improvements across key indicators of
academic and professional effectiveness. The average GPA increase in the experimental group was
+0.42 (t = 4.18; p < 0.001; d = 0.65), indicating high academic performance among students enrolled in
the stackable format. Positive dynamics were observed across all micro-credential domains, particularly
within digital and research competency modules.

Meta-competencies (self-organization, digital literacy, project collaboration) increased by 17-23%
(n? = 0.21), confirming the development of transversal skills essential for sustainable professional
growth. Correlation analysis revealed a moderate relationship between the number of completed micro-
credentials and the growth of competency indicators (r = 0.47; p < 0.01), demonstrating the cumulative
effect of stackable learning.

Indicators of academic mobility also showed substantial improvement: 28.8% of students utilized the
mechanism for recognizing external micro-credentials (up to 20 ECTS), which is 2.3 times higher than
in the control group. This finding confirms the practical viability of institutional recognition of non-
formal learning outcomes.

From an institutionalization perspective, the pilot project produced changes at three levels:

1. Regulatory—organizational level — the university approved a local framework for recognizing
micro-credentials and procedures for academic credit transfer;

2. Digital-technological level — a blockchain registry and an electronic competency portfolio
integrated with the LMS were implemented, ensuring transparency and trust among departments;

3. Managerial level — a dedicated Stackable Programs Committee and a Micro-Credentials
Center were established to coordinate, validate, and oversee module quality and integration.

Survey results indicated a high level of student satisfaction (M = 4.41 + 0.52 on a 5-point scale) and
positive employer feedback, with 87.5% noting improved relevance of graduate competencies. These
findings confirm the effectiveness of the model not only academically but also professionally, which is a
critical indicator of institutional sustainability.

Overall, the experiment demonstrated that the integration of micro-credentials and stackable modules
within master’s programs fosters the emergence of a new type of academic ecosystem, where digital
infrastructure, regulatory frameworks, and flexible learning trajectories mutually reinforce one another.
The effectiveness of the Stackable Degree model is expressed not only through the improvement of
academic and competency-based outcomes but also through the establishment of institutional
mechanisms — from the recognition of micro-achievements to the digital systems supporting their
accumulation and transfer.

Research Results.The analysis of the collected data revealed statistically significant differences
between the experimental and control groups across several academic and institutional parameters,
confirming the effectiveness and sustainability of the Stackable Degree model in master’s programs.

Academic Performance and Competency Growth

The average GPA in the experimental group increased from 3.28 + 0.41 to 3.61 £ 0.36 (t=4.37;p <
0.001; d = 0.74), whereas the control group demonstrated only a marginal improvement (A = +0.07; p =
0.12). Meta-competencies — including self-regulation, digital literacy, and collaboration — showed a
significant enhancement (n? = 0.22), indicating a strong pedagogical effect resulting from the integration
of micro-credentials into the master’s curriculum.
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Figure 1. Dynamics of Academic Performance and Competence Growth

2. Academic and Professional Mobility.

The number of students who completed online courses on external platforms with successful credit
validation reached 67% in the experimental group compared to 19% in the control group () =23.6; p <
0.001). 32% of master’s students used the “entry/exit point” option to individualize their learning
trajectories, and 15% obtained international micro-certificates (Open Badge, EBSI).
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Figure 2. Academic and Professional Mobility

3. Student and Employer Satisfaction.

According to the survey results, the overall satisfaction index with the stackable learning pathway
was 4.53 out of 5.0 (a = 0.91), which is 22% higher than in the control group (t = 5.12; p < 0.001).
Employers reported improved adaptability and autonomy among graduates (mean score 4.4 + 0.5 versus

3.7+0.6; p<0.01).
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Figure 3. Student and Employer Satisfaction
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4. Institutional Outcomes and Barriers.

The institutional analysis revealed the following effects:

* 83% of departments recognized the potential of the Stackable Degree as a tool for flexibility and
attracting adult learners;

* 62% of programs underwent internal adaptation to integrate micro-credentials;

* Key barriers were identified — regulatory ambiguity (34%), insufficient digital maturity of certain
units (27%), and staff workload (21%).

Institutional Outcomes and Barriers
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Figure 4. Institutional Outcomes and Barriers

5. Digital and Regulatory Integration.

The use of the Hyperledger Fabric blockchain registry ensured transparency in credit recognition and
reduced administrative errors by 41%. The introduced micro-accreditation policy standardized the
processes of micro-credential validation within the university and increased student engagement in
external online programs.

In the context of continuous professional development, Flintberg [10] views digital micro-credentials
as an effective tool for building competencies and enhancing professional qualifications — a concept
that directly aligns with the digital dimension of the Stackable Degree model. Similarly, Lygoura [11]
systematizes existing approaches to the implementation of digital micro-credentials and certification
formats, proposing criteria for their integration into formal master’s degree programs.

The issues of digitalization of stackable educational programs are extensively examined by
Stamatakis and Logothetis [12], who emphasize the necessity of revising pedagogical methods and
introducing digital platforms for managing individualized learning trajectories. From a strategic
management perspective, McGreal and Olcott Jr. [13] identify institutional strategies and governance
models that ensure the sustainable development of stackable programs within universities.

An important aspect of employer recognition of micro-credentials is explored by Raj, Kumar, and
Verma [14], who point to the need for establishing a unified system of certification and verification of
graduates’ achievements. In this context, McGreal and Olcott Jr. [15] analyze the current state and
emerging trends of the micro-credential market, forecasting a further expansion of their role in the
structure of higher education.

A broad perspective on the potential for disaggregating educational programs through micro-
credentials is presented in the study by Pachler [16], who conceptualizes modularity as the foundation
for the individualization of master’s education. In turn, Lee and Tan [17] emphasize the importance of
developing national qualification ecosystems that ensure the integration of formal, non-formal, and
informal learning, which constitutes a key prerequisite for the institutionalization of the Stackable
Degree model.

Thus, the conducted analysis demonstrates that the topic of micro-credentials and the Stackable
Degree model continues to attract sustained scholarly interest as one of the central directions in the
renewal of higher education. The reviewed studies address both theoretical foundations and practical
implementation strategies, highlighting the complexity and multidimensionality of this phenomenon.
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These works provide a solid groundwork for the development of context-specific models for
integrating micro-credentials into teacher education systems. This is particularly relevant for
Kazakhstan, where this direction is still emerging. Therefore, it is crucial to design national frameworks
for micro-credentials that build upon international experience while being adapted to the specificities of
the country’s educational policy and labor market needs.

Conclusion. The conducted study confirmed that the Stackable Degree model is an effective tool for
modernizing master’s education, providing flexibility, personalization, and the integration of formal and
non-formal learning. The obtained results demonstrate not only improved academic performance and
the development of students’ metacompetencies but also the emergence of new institutional
mechanisms that promote the sustainable implementation of the model in educational practice.

A statistically significant increase in GPA, metacompetencies, and academic mobility, along with a
high level of student satisfaction and positive employer evaluations, indicates the comprehensive
effectiveness of the stackable format. Its key advantage lies in its ability to create a cumulative
educational effect, where the outcomes of individual micro-credentials are transformed into the systemic
professional development of master’s students.

Institutionalization of the model under experimental conditions has shown that the successful
implementation of the Stackable Degree requires coordination at three levels:

1. Regulatory and organizational — approval of procedures for the recognition and credit transfer of
micro-credentials;

2. Digital and technological — operation of a blockchain-based competency registry and portfolio;

3. Managerial — establishment of structural units and committees for coordinating stackable
programs.

Thus, the Stackable Degree shapes a new educational ecosystem in which digital tools, modular
architecture, and quality standards ensure the flexibility and transparency of academic trajectories.

Based on the obtained data, it is proposed to consider the implementation of stackable programs in
pedagogical master’s degrees in Kazakhstan as a strategic direction for the development of higher
education. This requires:

» developing national rules for the recognition and validation of micro-credentials aligned with the
NQF and international qualification frameworks (EQF, ECTS);

» creating a digital registry of micro-achievements that allows credit transfer between universities;

» providing institutional support through micro-credential centers and digital readiness development
programs for educators.

In the long-term perspective, the Stackable Degree model can become the foundation for building an
open, flexible, and internationally compatible system of pedagogical education, focused on learning
outcomes and continuous professional development.
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OU®PJIBIK BIJIIM BEPY KEHICTII'THAE BACTAYBIII CBIHBIII
OKYIWBIIAPBIHBIH IHETEJ TVIAIK KOMMYHUKATHUBTIK
KY3bIPETTIUVIIKTEPIH MOJAEJIAEY

Anoamna

Byn makamazma 6actaysin MeKTen OUTIM aTyIIBUTIAPBIHBIH MIETeN TUIIIK KOMMYHHWKATHUBTIK Ky3BIPETTUTIKTEpiH KaJbIIl-
TaCTHIPY/IbIH KYPhUIBIM/IBIK-Ma3MYH/IBIK MOJIENI cHITaTTala (bl Makasazia 6acTayblill ChIHBIN OKYIIbUIAPBIHBIH LIETEN TUIIIK
KOMMYHHUKATUBTIK KY3BIPETTUIIKTEPIH KaJIbINTACTHIPYABIH MOHI MEH MaHbI3bl KapacThIpbUIaJbl. 3epTTey MIeTeN TUTH
MCHIepy/IiH 0acTamnKbl Ke3eHiHIer! OKYyIIBUIAPIIBIH KOMMYHHUKATHBTIK KaOUIETTEpiH NAMBITYFa OaFrbITTalFaH ONICTEMENiK
Tocliepre, MeAaroruKaiblK MapTTapra )KoOHE OKY YEpICIHIH epeKIIeNiKTepiHe Tajay acaiapl. ABTOpJap IIEeTes TiTiH
OKBITY OapbICBIHAA OKYLIbUIAPABIH JIMHIBUCTHKAJIBIK, COIMOJIMHIBUCTHKAIIBIK, IPArMaTHKaJIbIK, SMOLMOHAIIbI-KYH IbI-
JBIKTBI  KApBIM-KATBIHAC CHSAKTHI MIETENT TUIMIK KOMMYHHKATHBTIK KY3BIPETTUIIKTIH KYPBUIBIMIBIK KOMIIOHCHTTEPIIH
MaHBBJBUIBIFBIH amaael. bimiM Oepyai mudpriaHaplpy karaaiiblHIa OacTayblll CHIHBII OKYIIBUIAPBIHBIH IIETEN TLIIIK
KOMMYHHKATHBTIK Ky3bIPETTUTIKTEPiH JaMbITyFa OaFbITTalFaH MOJETBIIH THIMIUITH TeKCepyTe apHAJFaH AUArHOCTHKAIIBIK
IIapayapasl YWBIMAACTBIPBIN, CTATHUCKAIBIK OHACYHIH HoTmkeciHae OT ChIHAMYIIBUIApBIHBIH IIETeN TUIMIK KOMMYHH-
KaTHBTIK KY3BIPETTUTIKTEpiHIH KOPCeTKIIITEePiHiH JKOFaphlIaybl MEH OJIapJABIH OKy Y/epiciHe EHTi3UIreH aBTOPJBIK OKY-
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