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Digital Technologies as a Means of Developing the Readiness
of Future Pedagogue-Psychologists to Work in Inclusive Education

Kazakhstan’s transition to inclusive education requires pedagogue-psychologists prepared to support learners
with special educational needs, yet professional preparation remains insufficient in developing this readiness,
particularly through digital technologies. The study develops and pilots a model in which digital technologies
serve as a means of developing such readiness, aligning preparation with the labour functions of the profes-
sional standard. A quasi-experimental sequential cohort design was applied at Karaganda National Research
University named after Academician E.A. Buketov over two academic years (2023-2025). Both cohorts
comprised twenty fourth-year students of educational programme 6B01101 “Pedagogy and Psychology” who
took the same course (5 credits, 150 academic hours) with the same instructor; the control cohort (2023—
2024) was taught in the traditional lecture-and-seminar format and the experimental cohort (2024-2025)
within a digital educational environment integrating Microsoft Teams, Moodle, and Zoom. Readiness was as-
sessed before and after using a 24-item self-report instrument. In the experimental cohort all four components
improved (motivational-value 85-90 %; cognitive 85-92 %; operational-activity 88-93 %, reflective 85—
88 %), and the share of students at the sufficient level rose from 50 % to 75 %, against a rise from 45 % to
55 % in the control cohort. The findings are preliminary and require confirmation on larger samples.

Keywords: readiness for inclusive practice, digital technologies, digital educational environment, pedagogue-
psychologist, professional standard, professional preparation, learners with special educational needs

Introduction

The development of inclusive education is a strategic priority of Kazakhstan’s education policy. Estab-
lished at the international level in the UNESCO Salamanca Statement (1994) and the UN Convention on the
Rights of Persons with Disabilities (2006, ratified by Kazakhstan in 2015), this priority is also reflected in
domestic legislation: in the Law “On Education” (2007, No. 319-I11), the Concept for the Development of
Preschool, Secondary, Technical and Vocational Education of the Republic of Kazakhstan for 2023-2029,
the Concept for the Development of Higher Education and Science in the Republic of Kazakhstan for 2023—
2029, and the Concept of Inclusive Policy in the Republic of Kazakhstan for 2025-2030 [1, 2, 3, 4, 5, 6].
These documents mandate equal and quality access to education for all learners with special educational
needs (SEN) and require a corresponding restructuring of specialist preparation. The Concept of Inclusive
Policy explicitly identifies the unpreparedness of most teachers to work with children with SEN in an inclu-
sive educational environment as one of the pressing problems of the national education system [6].

Within this system, the pedagogue-psychologist occupies a central place in supporting learners with
SEN. According to the professional standard governing the activity of the pedagogue-psychologist in the Re-
public of Kazakhstan (Sectoral Qualifications Framework levels 6-7), the specialist is responsible for five
labour functions: conducting diagnostics of the psychological-pedagogical profile and disposition; providing
psychological-pedagogical assistance to participants in the educational process; conducting psychological-
pedagogical monitoring of the conditions of the educational environment; carrying out educational-
methodological work in the planning and development of developmental and corrective programmes of edu-
cational activity; and creating applied scientific-practical technologies of psychological-pedagogical assis-
tance.

The formulations of these functions coincide in the Professional Standard “Pedagogue,” which was in
force during the study period (Order No. 500 of 15 December 2022), and in the Professional Standards for
Pedagogues of Educational Organisations, which replaced it (Order No. 31 of 24 February 2025). The
alignment of the model’s content with the labour functions therefore holds with respect to both versions
[7, 8]. The difference between the versions concerns scope: in the 2022 standard, four functions were as-
signed to levels 6 and 7, while the fifth — creating applied scientific-practical technologies of psychological-
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pedagogical assistance — was assigned to level 7 only; in the 2025 standard it was extended to level 6 as
well, that is, to the qualification corresponding to a bachelor’s graduate. The content incorporated into the
model in 2023-2025 thus corresponds to the expanded requirements of the current version of the standard.
These functions set the practical requirements against which the readiness of future specialists should be
assessed.

The possibilities of digital technologies in professional preparation have expanded substantially. Rather
than separate platforms, contemporary practice increasingly relies on an integrated digital educational envi-
ronment — a coherent set of tools supporting communication, collaborative activity, the organisation of in-
dependent work, and the accompaniment of professional preparation. Arkorful V. and Abaidoo N. (2015)
analysed how e-learning environments expand access and individualise instruction in higher education, while
Dhawan S. (2020) and Hodges C. et al. (2020) described how the COVID-19 pandemic accelerated the inte-
gration of such environments, with Hodges C. et al. emphasising that effectiveness is determined by purpose-
ful pedagogical design rather than by the tools themselves [9, 10, 11]. Vygotsky’s concept of the zone of
proximal development (1978) provides the theoretical foundation for the collaborative, mediated learning
that such environments afford [12].

Research on readiness for inclusive practice has developed along two converging lines. Internationally,
Ainscow M. (2005) identified systemic levers for change in inclusive education [13], Slee R. (2011) criti-
cised superficial forms of inclusion [14], and Florian L. and Spratt J. (2013) proposed a framework for inter-
rogating inclusive practice [15]. In the post-Soviet and Kazakhstani context, Alekhina S.V., Alekseeva M.N.
and Agafonova E.L. (2011) identified teacher readiness as the principal factor in the success of the inclusive
process, distinguishing professional readiness (informational awareness, command of pedagogical technolo-
gies, and knowledge of learners’ individual differences) from psychological readiness (emotional acceptance
of learners with SEN and willingness to include them) [16]; Khitryuk V.V. (2014) defined inclusive readi-
ness as a professional quality formed under specific pedagogical conditions, including practical field experi-
ence [17]; Bogdanova E.V. (2016) described the structure of inclusive competence in terms of motivational,
reflective, and cognitive-informational components [18]; and Ospanova B. et al. (2015) demonstrated the
central role of elective courses in the formation of professional competence [19]. In a recent study,
Butabayeva L. et al. (2025) validated a scale of teacher self-efficacy in implementing inclusive practice on a
sample of 6,186 Kazakhstani teachers, identifying insufficient teacher preparation as a key systemic barrier
to inclusive practice [20]. This preparation deficit is rooted in the very structure of pre-service training:
Makoelle T.M. and Burmistrova V. (2025) established that Kazakhstani pedagogical universities lack a co-
herent, clearly articulated strategy for preparing future teachers for inclusion, and that courses on inclusive
education are superficial and insufficiently developed [21].

Despite this body of work, significant gaps remain. First, the specific readiness of pedagogue-
psychologists — as distinct from general subject teachers — for inclusive practice has been insufficiently
studied, as confirmed at the national level by Butabayeva L. et al. (2025) [20]. Second, and most importantly,
the use of digital technologies specifically as a means of developing this readiness in future pedagogue-
psychologists remains largely unexamined, particularly in alignment with the labour functions defined in the
Kazakhstani professional standard. Third, and consequently, there is an absence of studies integrating all
three elements simultaneously — the requirements of the professional standard, the structure of readiness for
inclusive practice, and digital technologies as a means of professional preparation.

The scientific novelty of this study lies in the systemic correspondence it establishes between the labour
functions of the professional standard, the components of readiness for inclusive practice, and digital tech-
nologies as a means of their development — applied specifically to future pedagogue-psychologists, whose
readiness has been studied considerably less than that of general subject teachers.

This defines the research problem: how can digital technologies be used as a means of developing the
readiness of future pedagogue-psychologists to work in inclusive education, in a way that is grounded in the
structure of professional readiness and aligned with the labour functions of the professional standard?

The aim of the study is to develop and pilot a model in which digital technologies serve as a means of
developing the readiness of future pedagogue-psychologists to work in inclusive education.

Research objectives:

1. To define readiness for inclusive practice as the central construct of the study and to establish its
structure on the basis of contemporary research and the requirements of the professional standard.

2. To develop a model in which digital technologies serve as a means of developing this readiness, and
the course “Psychology and Pedagogy of Inclusive Education” serves as its content basis.
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3. To establish the correspondence between the content of preparation, the labour functions of the ped-
agogue-psychologist, and the components of readiness.

4. To examine changes in the level of readiness following implementation of the model by comparing
pre- and post-experiment data.

Conceptual framework: readiness for inclusive practice

In this study, the central construct is readiness for inclusive practice rather than professional compe-
tence in the abstract. Readiness for inclusive practice is understood here as an integral professional quality
comprising motivational-value, cognitive, operational-activity, and reflective components, which together
enable the pedagogue-psychologist to support learners with SEN effectively in an inclusive educational envi-
ronment. This four-component structure is the authors’ synthesis, drawing on the frameworks of readiness
and inclusive competence of Alekhina S.V. et al. (2011), Khitryuk V.V. (2014), and Bogdanova E.V. (2016)
— the latter defining inclusive competence through motivational, reflective, and cognitive-informational
components — and is structurally parallel to the four-component model of professional competence of
Ospanova B. et al. (2015) [16, 17, 18, 19]. The explicitly distinguished operational-activity component re-
flects the practical requirements of the profession.

The distinction between this construct and related concepts is deliberate. Professional competence de-
notes a broad combination of knowledge, skills, and attitudes characteristic of a profession [22]; digital com-
petence denotes the specific capacity to use digital tools effectively. Readiness for inclusive practice, as used
in this study, is an integral professional quality incorporating elements of both, which enables the specialist
to perform the labour functions of inclusive support. Digital technologies serve as the means by which this
readiness is developed, not as an object of study in their own right.

This construct is grounded in the requirements of professional activity. The professional standard de-
fines for the pedagogue-psychologist (Sectoral Qualifications Framework levels 6-7) five areas of profes-
sional activity and the associated knowledge and skills [7, 8]. Table 1 summarises these labour functions.

Table 1
Labour functions of the pedagogue-psychologist (professional standard
of the Republic of Kazakhstan, SQF levels 6-7) [7, 8]
Labour function (professional standard) Principal required knowledge and skills (per the standard)

Methods of psychological-pedagogical diagnostics of learners’ abilities;
LF1. Conducting diagnostics of the psy- | identification of biopsychosocial causes of learning difficulties; determi-
chological-pedagogical profile and dis- | nation of diagnostic aims; psychological observation; processing and
position analysis of diagnostic results; preparation of psychological conclusions
and recommendations for parents and teachers.

Rules, forms, and methods of counselling practice; knowledge of devel-

LF2. Providing psychological- opmental and crisis periods; provision of psychological support to learn-
pedagogical assistance to participants in | ers; adherence to the ethics of psychological assistance; construction of
the educational process individual support programmes to overcome difficulties in learning and

development.

Methods of assessing the comfort and psychological safety of the educa-

LF3. Conducting psychological- tional environment; criteria of environmental effectiveness; monitoring

pedagogical monitoring of the condi- and analysis of the effectiveness of educational methods and resources;

tions of the educational environment preparation of expert conclusions on the quality of the educational envi-
ronment.

LF4. Carrying out educational- Pedagogical, developmental, general, special, and family psychology;

methodological work in the planning scientific-methodological principles of psychological-pedagogical ac-

and development of developmental and | companiment of educational activity; organisation and conduct of scien-
corrective programmes of educational tific-methodological work; enhancement of the psychological-
activity pedagogical competence of participants in the educational process.
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Continuation of Table 1

Labour function (professional standard) Principal required knowledge and skills (per the standard)

Methods and technologies of research activity; determination of educa-
tional tasks for research; selection of research methodologies; conduct of
psychological-pedagogical expert assessment of educational pro-
grammes.

LF5. Creating applied scientific-
practical technologies of psychological-
pedagogical assistance

Notably, the standard itself incorporates digital competence into these labour functions: within labour
function 5 (creating applied scientific-practical technologies of psychological-pedagogical assistance), the
required knowledge explicitly includes digital tools for organising and conducting research activity [7]. The
standard thus establishes digital capability not as an external addition but as an integral element of the pro-
fessional activity of the pedagogue-psychologist, which provides a direct regulatory basis for treating digital
technologies as a means of developing professional readiness.

Methods and materials

Research design. The study employed a quasi-experimental pre/post design with sequential cohort com-
parison. The control cohort comprised fourth-year students of educational programme 6B01101 “Pedagogy
and Psychology” in the 2023—-2024 academic year; the experimental cohort comprised fourth-year students
of the same educational programme in the 2024-2025 academic year.

Both cohorts took the same course, “Psychology and Pedagogy of Inclusive Education” (5 credits, 150
academic hours, five thematic modules), of identical volume and content, taught by the same instructor. The
difference consisted exclusively in the form of delivery: the control cohort was taught in the traditional lec-
ture-and-seminar format without the use of digital educational platforms, whereas for the experimental co-
hort the same course was implemented within a digital educational environment integrating Microsoft
Teams, Moodle, and Zoom. The content of instruction thus functioned as a constant, while the digital educa-
tional environment was the principal systematically varying feature of instruction, which allows the observed
differences in readiness dynamics to be linked to it.

Since the course is compulsory for all students of educational programme 6B01101, participation in it
does not depend on voluntary choice. This eliminates self-selection bias: the composition of neither cohort
could have been skewed towards students initially more motivated by the subject of inclusive education.

Theoretical methods:

— Analysis of the professional standards of the Republic of Kazakhstan governing the activity of the
pedagogue-psychologist, together with international and national regulatory documents on inclusive educa-
tion[1,2,3,4,5,6,7,8];

— A focused narrative review of empirical research on the readiness of pedagogue-psychologists and
the use of digital technologies in inclusive education (2005-2025);

— Conceptual modelling: development of a model in which digital technologies serve as a means of
developing readiness and the course “Psychology and Pedagogy of Inclusive Education” serves as its content
basis.

Empirical methods:

— Diagnostic survey: an author-designed self-report questionnaire of 24 statements, six per component,
rated on a five-point Likert scale (1 — strongly disagree, 5 — strongly agree). The six statements of each
component were averaged to obtain a component score, and the four component scores are presented in the
results through representative indicators — motivation (motivational-value), cognitive skills (cognitive),
communicative skills (from the communicative items of the operational-activity component), and creativi-
ty/flexibility (from the reflective component). The length of 24 statements (six per component) and the five-
point Likert format correspond to common practice in teacher-education instruments; component means
were converted to percentages to obtain the values presented in Tables 4 and 5. For the distribution of overall
readiness level, scores were grouped into three levels — sufficient, necessary/basic, and minimal — follow-
ing the assessment scheme of Gamayunova and Parvatova [23]. The content validity of the instrument was
reviewed by three specialists in inclusive education, who confirmed the appropriateness and relevance of the
items; the instrument did not, however, undergo psychometric validation, and no formal assessment of relia-
bility or factor structure was carried out — this limitation is addressed in the concluding section;
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— Informal observation of student engagement during practical sessions and round-table discussions
(without systematic recording);

— Statistical analysis: descriptive statistics and comparison of pre- and post-experiment results in per-
centages across both cohorts.

Participants and setting. The experiment was conducted at Karaganda National Research University
named after Academician E.A. Buketov (KarNRU). The study was pilot in character and was carried out
over two consecutive academic years. In the 2023-2024 academic year, twenty fourth-year bachelor’s stu-
dents of educational programme 6B01101 “Pedagogy and Psychology” formed the control cohort; the course
“Psychology and Pedagogy of Inclusive Education” was taught to them in the traditional lecture-and-seminar
format. In the 2024-2025 academic year, twenty fourth-year students of the same educational programme
formed the experimental cohort; the same course, of the same volume, was implemented within a digital ed-
ucational environment. In total, 40 students participated (20 in each cohort). Teaching in both cohorts was
carried out by the same person, which excludes differences associated with a change of instructor.

Stages of the experimental work. The experimental work comprised three stages. At the baseline stage,
readiness for inclusive practice was assessed in both cohorts at the beginning of the academic year. At the
formative stage, the control cohort completed the course in a traditional lecture-and-seminar format, whereas
the experimental cohort completed the same course within a digital educational environment using Microsoft
Teams, Moodle, and Zoom. At the final stage, readiness was reassessed using the same instrument, after
which within-cohort changes and differences in change between the cohorts were compared.

Means of intervention. In accordance with the conceptual position of this study, digital technologies
were treated not as separate platforms but as an integrated digital educational environment performing four
functions: communication, collaborative activity, the organisation of independent work, and the accompani-
ment of professional preparation. Microsoft Teams served as the principal environment for synchronous and
asynchronous interaction and assessment; Moodle supported independent work and testing; Zoom enabled
sessions with invited practising specialists. The content basis for implementing the model was the course
“Psychology and Pedagogy of Inclusive Education” (5 credits, 150 academic hours, five thematic modules),
identical for both cohorts.

Ethical considerations. All participants gave informed consent; data were anonymised for analysis.

Results and discussion

This section presents: (1) the model in which digital technologies serve as a means of developing readi-
ness; (2) the course as the content basis of the model, whose content is aligned with the labour functions of
the professional standard and the components of readiness; and (3) the results of the experiment.

1. The model: digital technologies as a means of developing readiness

The model for developing the readiness of future pedagogue-psychologists for inclusive practice consti-
tutes a processual structure comprising five interconnected blocks.

The goal block defines the aim — developing readiness for inclusive practice in the unity of its motiva-
tional-value, cognitive, operational-activity, and reflective components — together with the objectives that
specify it.

The content block is represented by the course “Psychology and Pedagogy of Inclusive Education,”
which serves as the content basis for implementing the model. The five thematic modules of the course are
aligned with the labour functions of the pedagogue-psychologist established in the professional standard and
with the components of readiness (Table 2). The content of the course functions as the constant basis of the
model; the means of developing readiness is the digital educational environment within which this content is
implemented.

The process-activity block describes the logic of readiness development across three consecutive stag-
es. At the motivational-theoretical stage, a value-based orientation towards inclusion and normative-
theoretical knowledge are formed. At the practical-digital stage, individual programmes are designed, simu-
lated diagnostics are performed, and collaborative work is undertaken. At the reflective-evaluative stage,
self-assessment, portfolio maintenance, and reflective discussion are provided for. The means of develop-
ment at all three stages is digital technology integrated into a digital educational environment performing
four functions: communication, collaborative activity, the organisation of independent work, and the accom-
paniment of professional preparation. The organisational forms employed are lectures, seminars, practicums,
and webinars with the participation of practising specialists.
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The block of organisational-pedagogical conditions brings together the staffing, material-technical,
methodological, and organisational prerequisites that enable the digital educational environment to function.
Staffing conditions include the instructor’s preparedness to apply technologies of inclusive and digital in-
struction, together with established arrangements for involving practising specialists in individual sessions.
Material-technical conditions presuppose students’ access to the Microsoft Teams, Moodle, and Zoom plat-
forms, including through the university computer laboratory equipped with network access and permitting
simulation tasks to be performed in classroom conditions, as well as the availability of electronic learning
materials. Methodological conditions include the developed modular structure of the course aligned with the
labour functions of the professional standard; the availability of a prepared bank of digital cases and simula-
tion tasks; the developed structure of the electronic portfolio and of assignments on compiling individual
support programmes; and the availability of criteria for reflective assessment. Organisational conditions in-
clude the fixing of the three-stage logic of the course in the syllabus and the calendar-thematic plan, ensuring
that the sequence of stages is observed across the semester; the provision for combining synchronous and
asynchronous, individual and group forms of work; an established procedure for regular feedback and sup-
port for students in completing practical assignments; and students’ prior experience of working with the dig-
ital platforms used, acquired in the course of earlier disciplines of the educational programme.

The evaluative-outcome block comprises the criteria and indicators of the formation of each of the
four components of readiness, together with three levels of its manifestation — sufficient, necessary (basic),
and minimal. The outcome of implementing the model is students’ transition to a higher level of readiness
across all four components, aligned with the labour functions of the professional standard.

The logic of readiness development. Readiness develops sequentially: each stage of the model provides
for the predominant formation of a particular component, and each subsequent stage builds on the outcome
of the preceding one. At the motivational-theoretical stage (modules 1-2, 52 hours), value-based acceptance
of the ideas of inclusion and normative-theoretical knowledge about learners with SEN are formed: the moti-
vational-value and cognitive components develop. At the practical-digital stage (modules 3-4, 70 hours),
accumulated knowledge is translated into a plan of practical action through work with a digital case bank,
simulated diagnostics, the development of individual support programmes, and interaction with practising
specialists: the operational-activity component develops. At the reflective-evaluative stage (module 5,
28 hours), the experience acquired becomes an object of reflection through ethical scenarios, a reflective
journal, an electronic portfolio, and a concluding round table: the reflective component develops.

The logic of readiness development is thus structured along the line “value-based acceptance —
knowledge — skill — reflection on one’s own practice.” The digital educational environment serves as the
means at each stage while changing its function: at the first stage it provides primarily communication and
access to normative-theoretical materials; at the second, collaborative project activity and simulated practice;
at the third, self-assessment and the cumulative recording of professional experience. The largest share of the
course (47 % of instructional time) falls to the practical-digital stage, which reflects the activity-oriented
character of the model. The structure of the model in the unity of its five blocks is presented in Figure 1. This
conception accords with the findings of Arkorful V. and Abaidoo N. (2015) on the role of the digital educa-
tional environment in the organisation of learning [9].
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GOAL BLOCK

Developing the readiness of future pedagogue-psychologists
to work in inclusive education

Y

CONTENT BLOCK
Course “Psychology and Pedagogy of Inclusive Education”
5 credits - 150 academic hours - 5 modules
compulsory for all students of programme 6801101

Y

PROCESS-ACTIVITY BLOCK

Stage I Stage II Stage III
Motivational- Practical- Reflective-
theoretical i digital Ly evaluative
Modules 1-2 Modules 3—4 Module 5
52 h (35%) 70 h (47%) 28 h (19%)

components developed component developed component developed

] ] 1 [} 1

1 1 1 1 1

! P P
. . !

: motivational-value tod operational- [

| b I

I 1 ] 1 !

reflective
cognitive activity
o o o o o 1 J o o o o o o 1 l o o o o o o o o o o 1
logic: value acceptance — knowledge — skill — reflection on practice
MEANS: digital educational environment (Teams - Moodle - Zoom)
operates across all stages, changing its function
communication; collaborative project self-assessment;
access to normative and activity; cumulative recording of
theoretical materials simulated practice professional experience
ORGANISATIONAL-PEDAGOGICAL CONDITIONS
Staffing Material-technical Methodological Organisational
instructor access to Teams, Moodle, Zoom; modular structure; stages fixed in
preparedness; university computer digital case bank the syllabus;
involvement of laboratory; and simulations; synchronous and
practising specialists electronic materials portfolio; assessment asynchronous work; feedback;
criteria command of platforms
EVALUATIVE-OUTCOME BLOCK
OUTCOME: readiness formed in the unity of its four components
motivational-value cognitive operational-activity reflective

Transition to a higher level of readiness:
minimal - necessary (basic) - sufficient

Figure 1. Model for developing the readiness of future pedagogue-psychologists to work in inclusive education
(digital technologies as a means of developing readiness)

2. The course as the content basis of the model

The course “Psychology and Pedagogy of Inclusive Education” constitutes the content basis of the
model; the course itself is not an object of study. Its five modules (150 hours, 5 credits) were designed so
that their content would correspond to the labour functions of the pedagogue-psychologist defined in the pro-
fessional standard and to the components of readiness. Table 2 presents this correspondence. The alignment
of modules with labour functions and components of readiness represents the authors’ analytical mapping of
the course to the standard, not a prescription contained in the standard itself.
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Table 2
Correspondence between course modules, labour functions of the professional standard,
and components of readiness (authors’ analytical mapping)
Course module Corresponding labour func- Component of Digital technologies and
tion (prof. standard) [7, 8] readiness developed types of learning activity
Module 1. Foundation for all functions — | Motivational-value Microsoft Teams, Moodle:
Inclusive education formation of the value-based synchronous seminar, study
as a contemporary and normative basis of regulatory documents,
phenomenon (24 h) discussion forum
Module 2. LF1. Psychological-pedagogical | Cognitive Moodle, Teams: multimedia
Learners with special diagnostics cases, observation assign-
educational needs ments, knowledge tests
(SEN) (28 h)
Module 3. LF3. Monitoring of the educa- Cognitive; operational- | Moodle, Teams: digital case
Contemporary digital tional environment; LF5. activity bank, simulated digital diag-
technologies in inclusive | Applied scientific-practical nostics, environmental moni-
education (36 h) technologies toring assignment
Module 4. LF2. Psychological-pedagogical | Operational-activity Teams, Zoom, electronic
Application of assistance; LF4. Developmental portfolio: role play, meeting
pedagogical methods in | and corrective programmes with an invited specialist,
inclusive education development of individual
(34 h) support plans
LF2. Psychological-pedagogical | Reflective Teams, electronic portfolio:
Module 5. - hi i hical : If
The pedagogue- assistance (ethics, support), pro- ethical scenarios, self-
sveholodist in inclusive fessional self-regulation assessment, reflective jour-
pr)elxctice ?28 h) nal, final portfolio and round
P table
Total — — 150 h (5 credits)

The largest share of the course structure falls to modules 3 and 4 (36 and 34 hours respectively), which
are directly concerned with the mastery of digital technologies and practical methods of inclusive support,
reflecting the activity-oriented character of the course.

Within this course, the digital educational environment was implemented not as a set of separate tools
assigned to individual modules but as an integrated complex operating throughout the course. Microsoft
Teams served as the principal platform for synchronous seminars, group discussions, role play, and case
analysis; Moodle held asynchronous e-textbooks, video materials, and assignment banks supporting inde-
pendent work; electronic portfolios accompanied students across all modules. The environment thus provid-
ed its four functions continuously rather than sequentially: communication, collaborative activity, the organi-
sation of independent work, and the accompaniment of professional preparation. Digital technologies consti-
tuted the means of the model precisely in this integrated sense, and for this reason the correspondence in Ta-
ble 2 is established at the level of modules, labour functions, and components of readiness rather than by as-
signing specific platforms to specific modules. The module-by-module use of these tools is summarised in
the final column of Table 2. The increasing complexity of assignments across the modules was intended to
develop the analytical, applied, and reflective capacities corresponding to the components of readiness.

3. Results of the experiment

Baseline comparability of the cohorts. Prior to the experiment, the overall mean readiness score was
85.3 % in the control cohort and 85.8 % in the experimental cohort; the divergence on individual components
did not exceed one percentage point. The distribution of readiness levels was likewise comparable: the share
of students at the sufficient level was 45 % and 50 % respectively (a difference of one student), and the share
at the minimal level was identical in both cohorts (15 %). The cohorts were therefore comparable in baseline
readiness, which allows the subsequent difference in gains to be regarded as substantive rather than attribut-
able to differing starting positions.
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Changes in readiness levels. The distribution of students across the three levels of readiness before and
after the experiment in both cohorts is presented in Table 3.

Table 3
Distribution of students by level of readiness before and after the experiment (n = 20 in each cohort)
. Control cohort, Control cohort, Experimental cohort, Experimental cohort,
Level of readiness
before after before after

Sufficient 9 (45 %) 11 (55 %) 10 (50 %) 15 (75 %)
Necessary (basic) 8 (40 %) 7 (35 %) 7 (35 %) 4 (20 %)
Minimal 3 (15 %) 2 (10 %) 3 (15 %) 1(5%)

Total 20 (100 %) 20 (100 %) 20 (100 %) 20 (100 %)

mm Sufficient
Bl Necessary (basic)
mmm Minimal

80%

75%

70% A

60% -

50% -

40% -

Share of students (%)

30% 1

20% A

10% A

0% -
Control
cohort

Control
cohort
before after

Experimental Experimental
cohort cohort
before after

Figure 2. Distribution of readiness levels before and after the experiment in the control and experimental cohorts
(20 students each)

As Table 3 and Figure 2 show, at the baseline stage the cohorts were close in their distribution of readi-
ness levels. At the final stage both cohorts showed improvement, but of differing magnitude. In the control
cohort the share of students at the sufficient level rose from 45 % to 55 % (from 9 to 11 students), while the
share at the minimal level fell from 15 % to 10 % (from 3 to 2 students). In the experimental cohort the share
at the sufficient level rose from 50 % to 75 % (from 10 to 15 students), while the share at the minimal level
fell from 15 % to 5 % (from 3 to 1 student).

The increase in the share of students at the sufficient level was thus 25 percentage points in the experi-
mental cohort against 10 percentage points in the control cohort. In absolute terms, five students in the exper-
imental cohort and two in the control cohort moved to the sufficient level. The direction of change coincides
in both cohorts and the difference is one of degree: study of the course contributed to a rise in the level of
readiness in both cases, but within the digital educational environment this rise was more pronounced. Given
the small cohort sizes and the absence of tests of statistical significance, this difference is descriptive in char-
acter.

These results confirmed the need for targeted intervention: 50 % of students in the experimental cohort
did not possess a sufficient level of readiness for inclusive practice before taking the course.

Changes in components of readiness. Following implementation of the model, the post-experiment data
demonstrated improvement across all four components of readiness in the experimental cohort and across
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two components in the control cohort. In accordance with the conceptual framework, the four indicators
measured by the diagnostic instrument were grouped by components of readiness as follows: the motivation-
al-value component was assessed through the motivation indicator; the cognitive component through the
cognitive-skills indicator; the operational-activity component through the communicative-skills indicator
(reflecting the counselling and collaborative requirements of labour functions LF2 and LF4); and the reflec-
tive component through the creativity/flexibility indicator (reflecting adaptive and self-assessment capaci-
ties). This four-component structure is the authors’ synthesis. It draws on the frameworks of readiness and
inclusive competence proposed by Alekhina S.V. et al. (2011), Khitryuk V.V. (2014), and Bogdanova E.V.
(2016) [16, 17, 18], and is structurally parallel to the four-component model of professional competence pro-
posed by Ospanova B. et al. (2015) [19], although the present study concerns readiness for inclusive practice
rather than professional competence as a whole; both the structure and the correspondence between indica-
tors and components represent the authors’ analytical interpretation. The results of the control cohort are pre-
sented in Table 4 and those of the experimental cohort in Table 5.

Table 4
Pre- and post-experiment results by components of readiness, control cohort
(n =20, 2023-2024 academic year)
Component of readiness Indicator measured Before After Gain
Motivational-value Motivation 85 % 85 % 0pp
Cognitive Cognitive skills 84 % 85 % +1 pp
Operational-activity Communicative skills 87 % 88 % +1pp
Reflective Creativity / flexibility 85 % 85 % 0pp
Overall mean — 85.3% 85.8 % +0.5 pp

In the control cohort, which took the course in the traditional lecture-and-seminar format, changes in the
components of readiness were negligible: the overall mean rose from 85.3 % to 85.8 % (+0.5 pp), with no
change recorded in the motivational-value and reflective components and a gain of one percentage point each
in the cognitive and operational-activity components.

Table 5
Pre- and post-experiment results by components of readiness, experimental cohort
(n =20, 2024-2025 academic year)
Component of readiness Indicator measured Before After Gain
Motivational-value Motivation 85 % 90 % +5 pp
Cognitive Cognitive skills 85 % 92 % +7 pp
Operational-activity Communicative skills 88 % 93 % +5 pp
Reflective Creativity / flexibility 85 % 88 % +3 pp
Overall mean — 85.8 % 90.8 % +5pp

In the experimental cohort, gains were recorded across all four components and the overall mean rose
from 85.8 % to 90.8 % (+5 pp). A comparison of Tables 4 and 5 shows that on each component the gain of
the experimental cohort exceeded that of the control cohort by 3-6 percentage points: the largest difference
falls to the cognitive component (+7 pp against +1 pp) and the smallest to the reflective component (+3 pp
against 0 pp). Since tests of statistical significance were not performed, this difference is descriptive rather
than established; nevertheless it is consistent with a pattern in which the gains of the experimental cohort
exceeded the changes observed in the ordinary course of instruction. A comparison of gains by component of
readiness in both cohorts is presented in Figure 3.
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Figure 3. Gains by component of readiness in the control and experimental cohorts (percentage points)

The largest gain in the experimental cohort was shown by the cognitive component (+7 pp, from
85 % to 92 %), while the operational-activity component reached the highest post-experiment value (93 %)
despite the highest baseline (88 %) — a pattern consistent with the collaborative and counselling emphasis of
the operational-activity component, although the design does not permit this to be attributed to any single
element.

Interpretation of the observed pattern. The design of the study does not permit the mechanism by which
the digital educational environment operated to be established; the distribution of gains across components
is, however, consistent with the structure of the model itself. The largest gain, in the cognitive component,
may be related to the fact that the asynchronous Moodle materials and the digital case bank afforded repeated
access to theoretical and normative content at an individual pace — the individualisation of learning noted
by Arkorful V. and Abaidoo N. [9]. The highest value of the operational-activity component was reached
under conditions in which simulated digital diagnostics, the development of individual support programmes,
and collaborative project work in Microsoft Teams allowed professional actions to be rehearsed repeatedly
outside situations of real responsibility for a learner, while interaction with the instructor and peers served as
support in mastering those actions — which accords with Vygotsky’s account of development through medi-
ated joint activity [12].

The smallest gain, in the reflective component, is consistent with the structure of the course: the reflec-
tive-evaluative stage is represented by a single module of 28 hours, that is, 19 % of instructional time,
whereas the practical-digital stage accounts for 47 %. This proportion suggests that the development of the
reflective component may require more sustained work distributed across the course than the present version
provided for. These explanations are interpretive in character: the design does not permit the observed
changes to be attributed to individual elements of the model. They are nonetheless consistent with the obser-
vation of Hodges C. et al. that the effectiveness of a digital educational environment is determined by pur-
poseful pedagogical design rather than by the use of digital tools as such [11].

Since both cohorts were comparable at baseline, the observed difference is less likely to be explained
solely by the ordinary course of instruction within the educational programme; this is consistent with an ad-
ditional effect of the model, although in the absence of tests of statistical significance and given the sequen-
tial rather than simultaneous character of the comparison it cannot be established statistically. Importantly,
both cohorts covered identical content of identical volume under the same instructor, and the difference be-
tween them reduced to the form in which the course was delivered. This suggests that the observed differ-
ence in readiness dynamics may be associated with the digital educational environment rather than with the
content of instruction or the teaching staff. These results extend the link between qualification and inclusive
self-efficacy established at the national level by Butabayeva L. et al. (2025) [20] to the pre-service prepara-
tion of pedagogue-psychologists.
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Conclusion

This study developed and piloted a model in which digital technologies serve as a means of developing
the readiness of future pedagogue-psychologists to work in inclusive education. Readiness was defined as an
integral professional quality comprising four components — motivational-value, cognitive, operational-
activity, and reflective — grounded in contemporary research and aligned with the labour functions of the
professional standard of the Republic of Kazakhstan. The model was implemented through the course “Psy-
chology and Pedagogy of Inclusive Education” as its content basis, within an integrated digital educational
environment as its means.

Post-experiment results showed improvement across all four components of readiness in the experi-
mental cohort, with the largest gain in the cognitive component (+7 pp) and the highest post-experiment val-
ue in the operational-activity component (93 %). The share of students at the sufficient level of readiness in
the experimental cohort rose from 50 % to 75 %. The results of the control cohort changed negligibly on the
components of readiness (overall mean from 85.3 % to 85.8 %, with no change in two of the four compo-
nents), while its distribution of levels also showed a gain: the share of students at the sufficient level rose
from 45 % to 55 %. In the experimental cohort the corresponding increase was 25 percentage points, against
10 percentage points in the control cohort. As a pilot study with a small sample from a single institution and
without tests of statistical significance, these results are preliminary and indicative rather than confirmatory.
The correspondence established between course content, the labour functions of the professional standard,
and the components of readiness illustrates how the model links professional preparation to the requirements
of professional activity.

Practical significance. The model offers a structured means of aligning the preparation of pedagogue-
psychologists with the professional standard and may be adapted for use in bachelor’s educational pro-
grammes. By treating digital technologies as an integrated environment rather than a set of isolated tools, it
responds to the priorities of the digital transformation of higher pedagogical education. As a pilot study, the-
se results are preliminary; subject to verification on larger samples, the model may offer a structure that other
Kazakhstani and regional universities could adapt and pilot. The findings support the potential value of inte-
grating a digital educational environment into the preparation of future pedagogue-psychologists and may
contribute to the further improvement of university programmes preparing future specialists to work in inclu-
sive education.

Limitations of the study:

The cohorts are small (n = 20 in each; 40 participants in total), the study was conducted at a single insti-
tution over two consecutive academic years, assessment relied on self-report and percentage comparison
without tests of statistical significance, and long-term effects on professional activity in inclusive classrooms
were not measured. The diagnostic instrument did not undergo formal validation: its internal consistency was
not assessed and its factor structure was not tested. Accordingly, the results are presented as preliminary and
pilot in character, and the observed gains should be interpreted as indicative rather than as established ef-
fects.

Given the pilot nature of the study, inferential statistical testing was not performed. An illustrative sam-
ple-size calculation indicates that detecting a between-group difference of approximately 20 percentage
points with 80 % power at a two-sided significance level of 0.05 would require on the order of 90 students
per cohort — roughly four and a half times the size of the cohorts available in the present study. At the sam-
ple size available, tests of significance could not have yielded informative results. The present study there-
fore serves as preliminary, descriptive evidence intended to inform the design of larger confirmatory investi-
gations.

A substantial limitation relates to the sequential character of the comparison. The control and experi-
mental cohorts were studied not simultaneously but in different academic years (20232024 and 20242025
respectively), and differences between them may therefore partly reflect changes in the external context ra-
ther than the effect of the model alone. In particular, during the period of the experimental cohort’s study, the
new Professional Standards for Pedagogues of Educational Organisations came into force (Order of the Min-
ister of Enlightenment of the Republic of Kazakhstan of 24 February 2025, No. 31), which may have affect-
ed the general context of preparation. The influence of such factors is reduced by the fact that both cohorts
studied the same educational programme, in the same year of study, under the same instructor, and by their
comparability at baseline; it cannot, however, be excluded entirely within this design. The compulsory char-
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acter of the course eliminates self-selection bias, but the composition of the cohorts was determined by the
ordinary course of admission to the educational programme and was not randomised.

The digital educational environment was treated as an integrated intervention. A change in the form of
delivery entails changes in the character of interaction, student engagement, and the organisation of collabo-
rative work, which cannot be separated from the use of the digital tools themselves. The observed difference
should accordingly be attributed to the intervention as a whole rather than to digital technologies in isolation
from the accompanying changes in the organisation of instruction.

A further limitation concerns the operationalisation of readiness for inclusive practice. The diagnostic
instrument assessed motivation, cognitive skills, communicative skills, and creativity/flexibility; within the
conceptual framework developed in this study, these indicators were interpreted as reflecting, respectively,
the motivational-value, cognitive, operational-activity, and reflective components of readiness. While this
approach permitted readiness to be assessed as a multidimensional construct, and the items were reviewed
for content validity by three experts, the correspondence between indicators and components is interpretive
in character rather than based on instruments psychometrically validated for these specific components. Fu-
ture research should develop and validate instruments designed to measure each component of readiness di-
rectly. In addition, observation during round-table discussions was informal and not systematically recorded:;
future research should record and code such round-table data to obtain quantitative evidence complementing
the diagnostic survey.

Prospects for further research:

Further research should replicate this study on larger, cross-institutional samples; conduct longitudinal
follow-up of graduates; compare digital environments; test whether distributing reflective work across all
stages of the course, rather than concentrating it in the final module, produces a greater gain in the reflective
component; and develop standardised instruments for assessing each component of inclusive readiness in
relation to the labour functions of the professional standard.
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I'.C. Emenrasuna

Hudpabik TexHoMOrHsAIap 00AAK MeJATOr-IICUXO0J0TITAPABIH HHKJIK3UBTI
OistimM Oepy KaraaMbIHAA )KYMBbIC icTeyre JasipJbIFbIH 1aAMBITY KYPAJibl peTiH/e

KazakcranHBIH HHKITIO3HUBTI OiTiM Oepyre Kelryi epekiie 0iiM Oepy KaxeTTutikTepi 6ap O11iM axymbIIapra
KOJIZIay KOpCeTyre NAibIH MeNaror-TicHXoJIorTapIbsl Tajall eTeli, ajaiaa Kociou maspray, ocipece H(PIBIK
TEXHOJIOTHSIIAp KYpaliapbl apKbUIBl OCHI NAsPIBIKTHI AaMBITY OeJiriHzae, sKeTKuTikci3 OombIn Karyna. 3ep-
TTeyae UMQPIBIK TEXHOJOTHSIAD OCBIHAAN AasApIBIKTHI IaMBITY Kypajibl OONbl, AailbIHABIKTBI KaCiOH
CTaHIApPTTHIH eHOeK (YHKIMsUIApbIMEH YHISCTipeTiH MOJIeNb d3ipJeHin, ChlHaKTaH oTkKi3inni. Koropramapasr
JOUEKTi CaJbICTBIPyFa HETi3/eNTeH KBa3MAKCIIEPUMEHTTIK JW3aiiH KOJNAAHBULABL, 3epTTeY aKaIeMHK
E.A. BexeroB atbinnarsl Kaparanapl yHHBEpPCUTETiHAE €Ki OKY xbubl (2023—-2025) 6Gotisl xyprizinai. Exi ko-
roptansl ga 6B01101 «[lemaroruka sxoHe IMCHXOJOTHs» OuTiM Oepy OaFmapliaMachIHBIH TOPTIHINI Kypc
CTYACHTTEPI KYPaIbl, Op KOTOPTaAa KUBIpMa CTYACHT OOJIbI; oap Oip OKBITYIIBIIa Oipaeit KypcThl (5 kpe-
mat, 150 akageMusuTbIK caraT) MeHrepli; Oakeuiay koroptackl (2023—2024) mocTypiti IopicTiK-CEMHHAPIBIK
dbopmazma, an skcrepuMeHTTiK Koropra (2024-2025) — Microsoft Teams, Moodle »xoHe Z00OM-zbt
Gipiktipren 1u¢piablk OimiM Gepy opTachbiHAa OKbIAbL. JlaWBIHABIK Kypcka AEiiH oHe KypcTaH KeiH
24 cypakraH TypaThIH ©3iH-031 Oaranay cayalHaMachlH Maiianany apKbUIbl OaranaHbl. JKCIEPUMEHTTIK KO-
ropraza TOPT KOMIIOHEHTTIH OapJbIFbl jKaKcapibl (MOTHBAIMSIBIK-KYHIABUIBIKTHIK 85—90 %; KOTHUTHBTIK
85-92 %,; omepanusuibik-opekeTTik 88—93 %; peduekcuBTik 85-88 %), ai KETKUTIKTI JaspiblK ACHIeHi 6ap
cryaeHtrep yiaeci 50 %-nan 75 %-ra neitin ecti, Oy 6akpiiay KoropTaceiHAarsl 45 %-man 55 %-ra nmeifinri
ociMMeH caJIbICThIpFaH/ia )orapsl. HoTrkelnep aljiblH ajla CHIaTKa Ue )KOHE HEFYPIIBIM YJIKEH TaHIaMmajapiaa
pacTamysl KaKeT eTeji.

Kinm ce30ep: NHKIIO3UBTI NpaKTHKara JasipIIbIK, TUQPIBIK TEXHOJIOTHUIAp, MUGPIBIK OitiM Gepy oprachl,
Hearor-TIcuxoJIor, KociOu craHmapT, KociOm paspray, epekme OimiM Oepy KaxeTTimikrepi Oap Oimim
amyLbLIap.
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I'.C. Emenrasuna

LudpoBbie TEXHOJIOIMU KAK CPEICTBO PA3BUTHS FTOTOBHOCTH Oy1yIIMX
1eJaroroB-mcuxo0J0roB K padore B yCJIOBHAX HHKJIIO3UBHOI0 00pa30BaHUA

Tlepexon Kazaxcrana k HMHKIIO3MBHOMY 00pa30BaHHIO TpeOyeT IearoroB-IiCHX0JI0roB, TOTOBEIX OKa3bIBATh
MOJJIEPKKY 0OydaromuMcs ¢ 0COOBIMH 00pPa30BaTENbHBIMH HOTPEOHOCTSAMH, OJHAKO NPOdecCHOHANBHAS
MOATOTOBKA OCTAETCSI HEAOCTATOYHON B YACTU Pa3BUTHs STOH TOTOBHOCTH, OCOOEHHO CPeICTBaMU IU(PPOBBIX
TexHosoruil. B uccnenosanuu pazpaborana u anpoOupoBaHa MOJENb, B KOTOPOH IU(PPOBBIE TEXHOIOTUH BbI-
CTYNaloT CPEACTBOM DPA3BUTUS TaKOW TOTOBHOCTH, COIVIACYIOIIAsi MOATOTOBKY C TPYAOBBIMH (DYHKIMSMH
npo(ecCHOHANBFHOTO CTaHIapTa. lICIonb30BaH KBa3MAKCIICPHMEHTANBHBIN [H3aiH IOCIIE0BATEIFHOTO
CpaBHEHHMS KOTOPT; UCCIIE0BAaHNE NpoBeieHO B KaparaHanHCKOM HaIlMOHAJIBHOM HCCIIEROBATEIbCKOM YHH-
BepcuTeTe nMeHH akageMuka E.A. BykeToBa B TeueHHe ByX y4eOHBIX rooB (2023-2025). O6e KoropTsI co-
CTaBIJIM II0 JIBAJIATh CTYICHTOB 4eTBEPTOrO Kypca oOpazoBarenbHoOU mporpamMmel 6B01101 «Ilenaroruka u
TICHXOJIOTHSI», OCBAMBABIIHX OAUH U TOT ke Kypc (5 kpenuros, 150 akageMHIeCKHX 4acoB) Y OZHOTO IPEIo-
JaBaTels; KOHTposbHast koropra (2023-2024) o0y4anack B TpaAULIMOHHO JEKIIMOHHO-CEMUHAPCKON (hopme,
skcnepuMenTaibHas (2024-2025) — B uudpoBoil 00pasoBarespHON cpene, oO0beauHsOmEeR Microsoft
Teams, Moodle u Zoom. ['0TOBHOCTB O1IeHUBaIach A0 H MOCIE Kypca ¢ TOMOLIBIO aHKETHI caMooTyéra u3 24
yTBepKIeHHH. B sKcIeprIMeHTaIbHOW KOTOpTE YIyUIIMINCh BCE YETHIPE KOMIIOHEHTAa (MOTHBAI[OHHO-
neHHocTHBIH 85-90 %; korHnTHBHBIA 85-92 %; onepanyoHaNbHO-AeATeIbHOCTHBIN 88—93 %; peduexcus-
HbIH 85-88 %), a 10JIA CTYIEHTOB C TOCTATOYHBIM YPOBHEM TOTOBHOCTH Bo3pocia ¢ 50 % no 75 % mpotus
pocta ¢ 45 % 10 55 % B KOHTPOJIBHON KOTOpTE. Pe3ynbTaThl sSBISIOTCS IpeIBaPUTEIbHBIMU U TPEOYIOT MO -
TBEp)KACHHS Ha O0oJiee KPYIHBIX BHIOOPKAX.

Knrouegvie cno6a: TOTOBHOCTh K HHKIIIO3UBHOIT IIPaKkTHKE, H(POBBIC TEXHOIOTHH, LIU(POBasi 00pa3oBaTeb-
Has cpeja, Menaror-TicuXoJor, Mpo(ecCHOHANbHBINH CTaHAapT, NpodeccHoHanbHass MOATOTOBKA, 00ydaro-
HIMecs ¢ 0COOBIMH 00pa30BaTENIFHBIMU TOTPEOHOCTAMH.
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