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Kazakhstan's higher medical education system has been transitioning toward
competency-based learning models that emphasize integration between theoretical
instruction and workplace practice. Dual education, which combines academic course-
work with structured training at professional sites, represents a promising strategy for
developing practical competencies in Public Health programs. However, systematic
evaluation of its implementation in medical universities remains limited.
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Introduction. In recent years, Kazakhstan’s higher medical education has under-
gone reforms aligning with the European Higher Education Area principles, emphasi-
zing learning outcomes and practical competencies as per the Bologna Process [1, 2].
Current trends in higher education reform aim to reduce the number of contact hours for
classroom teaching while expanding the share of independent student work. At the same
time, a competency-based approach to professional education requires shifting the focus
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toward practice and workplace-based learning. That is why dual training system has
emerged as a strategic tool for bridging theory and practice in medical and public health
education [3, 4]. In accordance with the Order of the Minister of Education and Science
of the Republic of Kazakhstan “On approval of the Rules for organizing dual
education”, dual training is defined as a form of vocational preparation that combines
learning in an educational organization with mandatory periods of on-the-job training
and professional practice at enterprises, with shared responsibility between the
university, the student, and the host organization [5].

In simple words, dual education (also called dual vocational training) integrates
formal schooling with on-the-job apprenticeships [6], and usually develops in the form
of partnership between education institutions and work facilities. International experien-
ce confirms the effectiveness of such partnerships. Studies conducted in 17 European
countries (Austria, Germany, Italy and etc.) showed that early exposure to professional
environments increases employment rates and job satisfaction among graduates [7]. In
the medical sector, dual training supports clinical reasoning and professional identity
formation [8]. For example, Swiss nursing “relies on vocational education and training
programmes ... reflecting the strong and successful tradition of the dual education
system,” combining classroom programs with apprenticeships in health settings [9].

By design, dual programs tie training to real jobs and link graduates with
employers. OECD data confirm that young people with vocational credentials typically
enjoy higher employment rates than those with purely academic education (about 83%
versus 73% employment for 25-34 year-olds in OECD countries) [10].

A distinctive feature of the dual education system is the gradual professional
adaptation of students in real-world settings with minimal psychological discomfort.
This approach facilitates smoother transitions from learning to employment and enhan-
ces students’ social and professional competencies [11, 12]. During dual training, stu-
dents acquire not only technical skills but also communication and teamwork abilities,
as they interact with professionals in real healthcare contexts. The quality of students’
performance under dual education also serves as an indicator of prior theoretical prepa-
ration and the effectiveness of curricular alignment [13]. Therefore, the integration of
dual education elements into medical and public health training programs corresponds
to international pedagogical trends and the national strategy for higher education moder-
nization in Kazakhstan. It enables universities to develop graduates who are competent,
adaptive, and ready for real-world professional demands.

This study aimed to explore student perceptions of integrating dual education
elements into the Occupational Hygiene course for Public Health students at a leading
medical university in Kazakhstan. We examined perceived benefits and systemic limita-
tions of this model, contributing to ongoing discussions on optimizing competency-
based education for future preventive medicine specialists.

Materials and methods. Study design and rationale. We conducted a conver-
gent parallel mixed-methods study to evaluate student experiences with dual education
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elements integrated into the Occupational Hygiene course at Karaganda Medical Uni-
versity during the 2023-2024 academic year. By combining structured survey responses
with semi-structured interviews (Figure 1), we pursued to measure satisfaction levels
across multiple dimensions and identify specific organizational barriers.

QUANTITATIVE ( \ QUALITATIVE
el INTEGRATION SIR NI
Survey (n=37) POINT Interviews (n=12)
1. Comparison of findings - -
24 Likert-scale items 2. Convergence analysis Semi-structured guide
4 satisfaction domains 3. Areas of agreement 3 :
4. Areas of divergence Thematic analysis
Descriptive statistics \ ) 4 major themes

INTERPRETATION
1. High satisfaction with skills development and climate
2. Lower satisfaction with organizational aspects
3. Need for authentic workplace exposure
4. Value of mentorship with time constraints

Figure 1. Mixed-methods study flowchart

Setting and context. Dual training was implemented at two institutional bases
within Karaganda Medical University. The first was the School of Public Health, where
theoretical instruction and laboratory exercises took place. The second was the Research
Sanitary and Hygienic Laboratory of the Institute of Public and Occupational Health,
which provided access to equipment and protocols used in actual sanitary surveillance
activities. Selected practical sessions were also conducted at territorial health institu-
tions that had signed formal partnership agreements with the university, though these
placements were limited in frequency.

Participants and sampling. The study population consisted of all students enrol-
led in the Occupational Hygiene course during the spring semester of 2024. This inclu-
ded third-year students following the shortened educational program and fourth-year
students in the standard program, both groups studying within the Public Health special-
ty at the School of Public Health. The total enrolled cohort comprised 37 students.

We employed total population sampling because the cohort size was small and
we aimed to capture the full range of experiences within this specific educational inter-
vention. Inclusion criteria were current enrollment in the Occupational Hygiene course,
participation in at least 75% of dual training activities during the semester, and volun-
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tary agreement to participate in the study. Exclusion criteria included students who had
taken academic leave during the study period, and students who declined to participate
when invited. No students met the exclusion criteria. All 37 enrolled students partici-
pated in the quantitative survey phase with a response rate of 100%. For the qualitative
phase, we invited students to volunteer for interviews and continued recruitment until
thematic saturation was achieved. Twelve students participated in individual interviews.

Quantitative data collection. We developed a structured questionnaire to assess
student satisfaction with the dual education format. The instrument was constructed
through a four-stage process. First, we reviewed published surveys used in studies of
dual vocational education, as well as satisfaction scales applied in medical education
research. Second, we conducted informal consultative meetings with five students who
had completed the previous year’s course to identify themes they considered important
for evaluation. Third, a preliminary version containing 24 items was drafted by the rese-
arch team. Fourth, three faculty members with expertise in public health education and
survey methodology reviewed the instrument for content validity, suggesting revisions
to wording and ensuring alignment with the study objectives.

The final questionnaire consisted of four sections corresponding to key aspects
of the dual learning experience: organizational quality (six items addressing scheduling,
clarity of expectations, and coordination between university and practice sites), reinfor-
cement of theoretical knowledge (five items examining the extent to which practical
activities helped consolidate classroom learning), development of practical skills (seven
items evaluating hands-on training in sanitary inspection, laboratory techniques, and
risk assessment), and socio-psychological climate (six items measuring comfort, support
from mentors, and interpersonal relationships at training sites). Each item used a five-
point Likert scale ranging from 1 (completely dissatisfied) to 5 (completely satisfied).
Three open-ended questions were included at the end to allow students to describe what
they valued most, what could be improved, and whether they would recommend dual
training to future cohorts.

We pilot tested the questionnaire with eight students from a parallel specialty
who were not part of the study sample but had experienced similar practice-based lear-
ning formats. Pilot participants completed the survey and then provided verbal feedback
on item clarity and response burden. Minor adjustments were made to two items where
students reported ambiguity. Internal consistency was assessed using Cronbach’s alpha.
The reliability coefficient for the overall scale was 0.84, with subscale values ranging
from 0.76 (socio-psychological climate) to 0.88 (practical skills development), indica-
ting acceptable to good internal consistency.

The survey was administered electronically using Google Forms during the final
two weeks of the semester, after all dual training activities had been completed but
before final examinations. Participation was voluntary and anonymous.

Qualitative data collection. Following the survey phase, we conducted indivi-
dual semi-structured interviews to gain deeper insight into student perspectives. Inter-
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view participants were recruited through a voluntary sign-up sheet distributed during
class announcements and via email. We aimed for a diverse sample in terms of gender,
academic performance level, and prior work experience. Interviews were scheduled at
times convenient for students and held in private offices at the School of Public Health
to ensure confidentiality. Each interview lasted between 20 and 32 minutes.

The interview guide was developed collaboratively by three members of the
research team and organized around five thematic areas: motivations for choosing the
Public Health specialty, perceptions of how dual training differed from conventional
coursework, specific experiences with mentors and supervisors at practice sites, sugges-
tions for improving the dual model, and reflections on professional readiness. The guide
included primary questions with follow-up probes to encourage elaboration. For
example, when discussing mentorship, the interviewer would ask students to describe a
specific situation where mentor guidance was particularly helpful or, conversely, where
they felt additional support would have been beneficial.

All interviews were conducted by two researchers who were not directly invol-
ved in teaching the Occupational Hygiene course to reduce potential bias related to
evaluator-instructor relationships. Interviewers introduced themselves, explained the
study aims, confirmed verbal consent, and emphasized that responses would not affect
academic evaluation. Interviews were audio-recorded with participant permission.
Recordings were transcribed by a professional transcription service. Transcripts were
checked for accuracy by members of the research team and anonymized by removing
any identifying details.

Data analysis. Descriptive statistics including frequencies, percentages, means,
and standard deviations for each survey item and subscale were calculated in SPSS ver-
sion 26.0. Given the small sample size and ordinal nature of Likert responses, we did
not perform inferential statistical tests. Instead, we focused on describing patterns of
satisfaction across the four evaluated dimensions. Responses to open-ended questions in
the survey were coded inductively to identify recurring themes, and frequency counts
were generated for the most common comments.

Qualitative data from interviews were analyzed using thematic analysis, and be-
gan with familiarization, during which two researchers independently read all trans-
cripts in full. Next, initial codes were generated to label meaningful segments of text.
These codes were applied systematically across the dataset. After coding was comple-
ted, the research team met to compare coding decisions, discuss discrepancies, and
refine the codebook. Related codes were then grouped into broader themes.

Ethical considerations. The study protocol received approval from the Local
Ethics Committee of Karaganda Medical University (reference number 2023-09/HE)
and adhered to the principles of the Declaration of Helsinki. All participants provided
informed consent. For the survey, consent was obtained electronically through an intro-
ductory statement requiring participants to confirm their agreement before proceeding to
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the questions. For interviews, verbal informed consent was obtained and audio-recorded
at the beginning of each session.

Results. Participant characteristics. All 37 students enrolled in the Occupatio-
nal Hygiene course during the spring semester of 2024 completed the online satisfaction
survey, representing the full cohort and yielding a 100% response rate. The group
consisted of 23 students (62.2%) from the fourth-year standard program and 14 students
(37.8%) from the third-year shortened program (Table 1). Among respondents, 28 were
female (75.7%) and 9 were male (24.3%), reflecting the typical gender distribution in
Public Health programs at the institution. The mean age was 21.4 years (standard
deviation 1.2 years, range 19 to 24 years). Twelve students volunteered to participate in
follow-up interviews. Among interview participants, eight were from the fourth-year
cohort and four from the third-year cohort, with nine females and three males. Two
interview participants reported having prior work experience in healthcare settings
before entering university, while the remaining ten had no previous professional
exposure to public health practice.

Table 1 - Participant characteristics (n=37)

Characteristic Survey participants, n | Interview participants, n (%)
(%)

Program level

Fourth-year (standard program) | 23 (62.2) 8 (66.7)

Third-year (shortened program) | 14 (37.8) 4(33.3)

Gender

Female 28 (75.7) 9(75.0)

Male 9(24.3) 3 (25.0)

Age, years

Mean (SD) 21.4 (1.2) 21.6 (1.3)

Range 19-24 20-24

Prior healthcare work experience

Yes Not collected 2 (16.7)

No Not collected 10 (83.3)

Overall satisfaction with dual education. When asked to compare the dual lear-
ning format with traditional classroom-based instruction, 29 students (78.4%) indicated
that dual training was more effective for their professional development. Six students
(16.2%) perceived both approaches as equally useful, and two students (5.4%) expres-
sed a preference for conventional teaching methods. Students who favored dual training
most frequently cited in open-ended comments the opportunity to see how theoretical
concepts apply in realistic settings, the chance to work with equipment and protocols
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used in actual sanitary practice, and the motivational effect of engaging with profess-
sionals outside the university environment.

The overall mean satisfaction score across all 24 Likert-scale items was 4.21
(standard deviation 0.58), indicating generally high satisfaction with the dual education
experience. When examined by the four predefined domains, satisfaction varied in both
level and consistency, revealing specific strengths and areas requiring attention (Table
2).

Table 2 - Mean satisfaction scores by domain

Domain Number of Mean score Range | Cronbach's
items (SD) a

Organizational quality 6 3.87(0.74) 2-5 0.79
Reinforcement of theoretical 5 4.15 (0.68) 2-5 0.81
knowledge

Development of practical skills 7 4.38 (0.61) 2-5 0.88
Socio-psychological climate 6 4.41 (0.55) 3-5 0.76
Overall satisfaction 24 4.21 (0.58) 2-5 0.84

Note: Scores based on 5-point Likert scale (1=completely dissatisfied, S5=completely satisfied). SD=standard deviation.

Organizational quality. The organizational domain, comprising six items related
to scheduling, communication of expectations, coordination between university and
practice sites, clarity of learning objectives, adequacy of preparation before practical
sessions, and overall logistical management, received a mean satisfaction score of 3.87
(standard deviation 0.74). This was the lowest-scoring domain among the four evaluated
areas.

Regarding the location and facilities where practical training occurred, 24 stu-
dents (64.9%) reported complete satisfaction with the organization of sessions at the
university’s Research Sanitary and Hygienic Laboratory. These students appreciated the
availability of modern equipment, the structured nature of laboratory exercises, and the
consistency of supervision. However, 13 students (35.1%) indicated partial satisfaction,
specifying in open-ended responses that while the laboratory environment was well
organized, they would have preferred more opportunities to conduct practical work in
actual industrial or occupational health settings rather than solely within the university
infrastructure. Representative comments included observations that laboratory simula-
tions, although useful, did not fully capture the complexity and unpredictability of real
workplaces, and that exposure to real industrial environments would better prepare them
for post-graduation employment.

When asked specifically about the clarity of expectations and learning objectives
for dual training activities, 26 students (70.3%) were completely satisfied, 9 students
(24.3%) were moderately satisfied, and 2 students (5.4%) expressed dissatisfaction. The
students who reported lower satisfaction mentioned that at the beginning of the
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semester, the structure of dual training was not explained thoroughly, leading to initial
confusion about what would be expected during practical sessions and how these activi-
ties would be assessed.

Satisfaction with the coordination between classroom instruction and practice-
based learning was reported as complete by 27 students (73.0%), partial by 8 students
(21.6%), and inadequate by 2 students (5.4%).

Reinforcement of theoretical knowledge. The second domain assessed whether
dual training helped students consolidate and deepen their understanding of theoretical
material presented in lectures. This subscale contained five items and yielded a mean
satisfaction score of 4.15 (standard deviation 0.68). Twenty-eight students (75.7%) indi-
cated complete satisfaction with how practical activities reinforced classroom learning,
while nine students (24.3%) felt their expectations in this area were only partially met.
No students reported dissatisfaction. When asked whether dual training improved their
ability to apply hygiene standards and regulations in practical contexts, 31 students
(83.8%) agreed strongly, 5 students (13.5%) agreed moderately, and 1 student (2.7%)
remained neutral.

Satisfaction with the balance between theory and practice was reported as opti-
mal by 30 students (81.1%), while 7 students (18.9%) felt that additional theoretical
preparation would have been helpful before some practical sessions. These students sug-
gested that brief pre-session seminars reviewing relevant regulations or methodologies
could enhance their confidence and performance during practical activities.

Development of practical skills. The practical skills domain contained seven
items evaluating training in sanitary inspection techniques, laboratory analysis methods,
occupational risk assessment procedures, documentation and reporting skills, use of
specialized equipment, interpretation of hygiene measurements, and communication
with workplace representatives. This domain received the highest mean satisfaction
score of 4.38 (standard deviation 0.61).

Thirty-two students (86.5%) expressed complete satisfaction with the develop-
ment of practical skills through dual training. Four students (10.8%) reported partial
satisfaction, and one student (2.7%) indicated dissatisfaction without providing explana-
tory comments in the open-ended section. Open-ended responses frequently mentioned
gaining confidence in operating instruments such as noise level meters, air sampling
devices, and photometric equipment, as well as learning standardized protocols for
workplace inspections.

When asked specifically about confidence in performing occupational hygiene
procedures independently after completing dual training, 30 students (81.1%) reported
feeling confident or very confident, 6 students (16.2%) felt moderately confident, and 1
student (2.7%) remained uncertain. The variation in confidence levels appeared related
to the extent of hands-on practice each student received, which depended partly on
group size during laboratory sessions and the availability of equipment.
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Satisfaction with mentorship and guidance during practical skill development
was high, with 33 students (89.2%) expressing complete satisfaction. Students valued
the accessibility of laboratory supervisors and their willingness to demonstrate proce-
dures, answer questions, and provide corrective feedback. Four students (10.8%) indica-
ted that while mentors were generally helpful, time constraints sometimes prevented in-
depth discussions or personalized instruction, particularly when multiple students nee-
ded assistance simultaneously.

Socio-psychological climate. The socio-psychological climate domain included
six items measuring comfort and sense of belonging at training sites, quality of interper-
sonal relationships with mentors and peers, emotional support during practical sessions,
respect and encouragement from supervisors, overall psychological safety, and willing-
ness to ask questions or admit uncertainty. This domain received a mean score of 4.41
(standard deviation 0.55), nearly equivalent to the practical skills domain.

Thirty-four students (91.9%) rated the socio-psychological climate positively,
describing training environments as supportive, respectful, and encouraging. Three
students (8.1%) provided neutral ratings but did not elaborate on specific concerns. No
students reported negative experiences. Open-ended comments emphasized the impor-
tance of friendly and approachable mentors who created an atmosphere where students
felt comfortable asking questions, making mistakes, and seeking clarification. One stu-
dent noted that mentors treated them as junior colleagues rather than merely as students,
which enhanced motivation and fostered a sense of professional identity.

When asked whether they would recommend dual training to students in future
cohorts, 35 students (94.6%) responded affirmatively, 2 students (5.4%) were undeci-
ded, and none responded negatively.

Thematic analysis of student interviews. Analysis of the twelve semi-structured
interviews produced four major themes (Table 3) that elaborated on the quantitative pat-
terns and provided explanatory depth regarding student experiences with dual educa-
tion.

Table 3 - Major themes from qualitative analysis

Theme Description Ilustrative Quotation
1 2 3
Motivational | Students described enhanced en- | “When you sit in a classroom and hear about
value of | gagement and professional rele- | permissible noise levels, it is just numbers on a
practice- vance when theoretical knowled- | slide. But when you go to the laboratory and
based ge was applied in practical | actually measure sound intensity...suddenly those
learning contexts numbers mean something.”
Mentor Quality of mentorship emerged as | “Our supervisor...did not just tell us to follow the
accessibility | a key determinant of satisfaction. | protocol step by step. She explained the history of
and quality | Students valued patient | why certain standards were developed...That kind
of feedback | explanation and professional | of teaching helps you understand the bigger
context but noted time constraints | picture, not just memorize techniques.”
limited individualized attention
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IIpomomxenue Tabnuus 3

1 2 3
Organizational | Students  recognized  logistical | “We had a laboratory session scheduled on
challenges complexity but noted scheduling | the same afternoon as an important seminar
related to | conflicts and limited external | by visiting professor, so I had to choose
scheduling and | placements as areas requiring | which one to attend. That should not happen

site improvement because both are important.”

availability

Tension Students desire more exposure to | “The university laboratory is excellent for
between authentic workplace environments | learning basic techniques, but it is still a
laboratory- with inherent unpredictability controlled academic environment. Real
based and factories...have different dynamics...”
industrial field

experiences

Theme 1: Motivational value of practice-based learning

Students consistently described dual training as more engaging and motivating
than conventional lectures. They explained that seeing the practical application of theo-
retical knowledge made the subject matter feel relevant and worthwhile. One fourth-
year student stated, “When you sit in a classroom and hear about permissible noise
levels, it is just numbers on a slide. But when you go to the laboratory and actually mea-
sure sound intensity, adjust the equipment, and see how different environments produce
different readings, suddenly those numbers mean something. You understand why the
regulations exist and what happens if they are ignored”.

Several students mentioned that dual training helped them confirm their career
choice. A third-year student who had been uncertain about specializing in occupational
health explained, “I was not sure if this field was right for me because it seemed very
bureaucratic and dry. But during the practical sessions I realized that the work is actual-
ly quite dynamic. It made me more confident about my future in this profession”.

The motivational effect extended beyond interest in the subject matter. Students
reported feeling more responsible for their own learning when they knew they would
need to apply knowledge in practical contexts. One student described preparing more
thoroughly for practical sessions than for traditional exams, explaining, “If you do not
understand the procedure correctly, you cannot just memorize an answer. You have to
actually do something, and if you do it wrong, it is obvious. That made me study more
carefully because I did not want to look incompetent in front of the mentor or my
groupmates”.

Theme 2: Mentor accessibility and quality of feedback

The quality of mentorship emerged as a determining factor in student satisfac-
tion. Students highly valued mentors who were patient, approachable, and willing to
explain not only how to perform procedures but also why particular methods were pre-
ferred and what factors influenced decision-making in professional practice.

One student described an exemplary mentoring interaction: “Our supervisor at

the laboratory did not just tell us to follow the protocol step by step. She explained the
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history of why certain standards were developed, what mistakes people made in the past
that led to those standards, and what can go wrong if you cut corners. She also encoura-
ged us to ask questions even if they seemed basic. That kind of teaching helps you
understand the bigger picture, not just memorize techniques”.

However, students also identified limitations. Several mentioned that while
mentors were knowledgeable and supportive, the time allocated for each practical
session was often insufficient for meaningful dialogue. One student explained, “We had
three hours for the laboratory session, but with a group of eight students and only one
mentor, each of us could only get a few minutes of individual attention. If you wanted to
discuss something in depth or needed help troubleshooting a problem, you had to wait,
and sometimes we ran out of time before everyone got their questions answered”.

Students expressed a desire for structured debriefing sessions following practical
activities where they could reflect on what they learned, discuss challenging situations,
and receive personalized feedback on their performance. One student suggested, “It
would help if after every practical session we had thirty minutes to sit down with the
mentor and talk through what we did, what went well, what we struggled with, and what
we should focus on improving next time. Right now, we finish the tasks and then move
on to the next class without really processing the experience”.

Theme 3: Organizational challenges related to scheduling and site availability

Students recognized that implementing dual training required significant logisti-
cal coordination, and while they appreciated the effort, they also noted organizational
difficulties. Scheduling was a common concern. Several students mentioned that practi-
cal sessions sometimes conflicted with other courses or were scheduled at inconvenient
times, making it difficult to fully participate. One student noted, “We had a laboratory
session scheduled on the same afternoon as an important seminar by visiting professor,
so I had to choose which one to attend. That should not happen because both are impor-
tant”.

The limited availability of external practice sites was another recurring issue.
Students understood that arranging placements at industrial enterprises involved nego-
tiating access, ensuring safety, and coordinating with workplace supervisors who had
their own responsibilities. However, they felt that the lack of field-based training was a
significant gap. One student explained, “The university laboratory is excellent for lear-
ning basic techniques, but it is still a controlled academic environment. Real factories,
construction sites, or healthcare facilities have different dynamics. There are time pres-
sures, budget constraints, equipment that is not always properly maintained, and wor-
kers who may not cooperate with inspections. We need exposure to those realities”.

Another student mentioned the contrast between dual training in their program
and experiences described by peers in other specialties: “My friend who studies in Italy
told me that her dual program includes several weeks per semester working full-time at
a partner company. She gets to see how the organization actually operates, builds rela-
tionships with her supervisor, and contributes to real projects. Our version of dual
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training feels more like enhanced practical classes rather than genuine integration into a
workplace”.

Theme 4: Tension between laboratory-based and industrial field experiences

Students expressed ambivalence about the balance between university-based
laboratory training and external field placements. On one hand, they valued the safety,
structure, and pedagogical intentionality of laboratory sessions. One student noted, “In
the laboratory, the mentor can control the conditions, demonstrate techniques clearly,
and make sure everyone gets hands-on practice. If we went to a busy factory, there
might not be enough time or space for everyone to participate, and we might just end up
observing rather than doing”.

On the other hand, students felt that excessive reliance on laboratory simulations
limited the authenticity of their learning. A fourth-year student reflected, “When we
conduct a workplace risk assessment in the laboratory, we are evaluating a scenario that
was designed for teaching. The hazards are obvious, the documentation is organized,
and everything follows the textbook procedure. But in a real workplace, you have to
identify hazards that are not immediately visible, deal with incomplete information, and
navigate situations where the employer might be defensive or uncooperative. Those are
the skills we really need, and we cannot learn them in a university laboratory”.

Students also recognized the resource constraints that limited external place-
ments. One student acknowledged, “I understand that the university cannot easily arran-
ge for all of us to visit factories regularly. It requires permissions, insurance,
transportation, and coordination with busy professionals. But maybe even two or three
field visits per semester would make a big difference in how prepared we feel for our
future work”.

Discussion. This study provides empirical evidence that introducing dual educa-
tion elements into the Occupational Hygiene curriculum can enhance student satisfac-
tion and perceived readiness for professional practice in Public Health programs. The
majority of participating students rated the dual learning format as superior to conven-
tional classroom instruction, with particularly high satisfaction regarding practical skill
development and the supportive learning environment at training sites. These findings
align with broader literature demonstrating that work-integrated learning approaches
improve motivation and self-assessed competence among health professions students.

Our findings are consistent with international studies examining dual and coope-
rative education models in health professions training. Research conducted across Euro-
pean vocational education systems has consistently demonstrated that students who
participate in workplace-based learning report higher employment readiness and
smoother transitions into professional roles compared to those receiving exclusively
classroom-based instruction. A comprehensive analysis of dual training outcomes in
Germany, Austria, and Switzerland found that graduates from programs incorporating
substantial workplace components achieved employment within three months of
graduation at rates exceeding 85%, compared to approximately 65% for conventional
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program graduates [14]. While our study did not measure actual employment outcomes,
the high student satisfaction and self-reported confidence suggest that similar benefits
may accrue in the Kazakhstan context.

The motivational advantages of practice-based learning observed in our study
parallel findings from medical education research. Yardley and colleagues conducted a
systematic review of early clinical exposure programs and found that students who
engaged with clinical environments during preclinical years demonstrated increased
motivation, clearer understanding of professional roles, and better integration of basic
science knowledge with clinical reasoning [15]. Although our study focused on public
health rather than clinical medicine, the underlying mechanism appears similar. When
students observe how occupational hygiene principles protect worker health in real
settings, the relevance of their studies becomes immediately apparent rather than
remaining an abstract future possibility.

The importance of mentor quality emerged strongly in both our quantitative and
qualitative data. This finding aligns with extensive literature on clinical supervision and
workplace learning. Dornan and colleagues examined the characteristics of effective
clinical learning environments and identified supervisor enthusiasm, availability, and
willingness to explain reasoning as key determinants of student learning outcomes [16].
Their work emphasized that learning in authentic professional settings depends heavily
on the social and relational dimensions of practice, not merely on physical presence in
workplaces. Students in our study echoed these themes when describing how mentors
who contextualized procedures within broader professional frameworks enhanced their
understanding beyond what protocol memorization alone could achieve.

However, our students also reported time constraints that limited opportunities
for individualized feedback and reflective discussion. This challenge reflects a common
tension in workplace-based education documented across multiple health professions.
There are arguments that busy clinical or public health practitioners often struggle to
balance their service obligations with teaching responsibilities, leading to supervision
that emphasizes task completion over deep learning [17]. They propose structured
debriefing as an essential but frequently neglected component of workplace learning,
allowing students to articulate what they observed, question assumptions, and develop
metacognitive awareness of their developing competence. Our findings suggest that
even in well-organized dual training programs, dedicated time for such reflection must
be explicitly planned and protected rather than assumed to occur spontaneously.

The desire for more exposure to genuine industrial environments rather than
university laboratories represents a noteworthy finding. While laboratory-based simula-
tion offers obvious advantages in terms of safety, control, and pedagogical intentiona-
lity, students recognized that authentic workplaces present complexity that cannot be
fully replicated in academic settings. This observation aligns with Billett’s research on
workplace learning, which distinguishes between ‘“rehearsal” environments designed
primarily for learning and genuine work settings where production demands,
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interpersonal dynamics, and resource constraints introduce authentic challenges [18].
Simulated settings allow repeated practice and error correction without consequences,
while authentic workplaces require students to develop adaptive expertise by respon-
ding to unpredictable situations. Our findings suggest that optimal dual education
models should incorporate both, sequencing laboratory practice before workplace
immersion to ensure students arrive at external sites with sufficient foundational compe-
tence to benefit from authentic exposure.

The organizational challenges identified by students reflect systemic barriers that
affect dual education implementation in many countries. Research examining work-
place-based learning across multiple European vocational education systems has consis-
tently identified securing adequate external placements as one of the most significant
obstacles to successful dual training programs [19]. In healthcare and public health
specifically, workplace learning partnerships face additional complexity because host
organizations must balance service delivery obligations with educational responsibilities
while maintaining patient safety and data confidentiality. Research on clinical education
has documented that workplace supervisors frequently experience role conflict between
their professional duties and teaching commitments, leading to variable quality of
student supervision depending on workload pressures [20]. In the occupational hygiene
context, many enterprises operate with lean public health staff who may not have capa-
city to accommodate student learners regularly. Additionally, organizations may be
reluctant to allow students access to production areas due to concerns about proprietary
information, compliance with safety regulations, or potential liability if students are
injured during workplace activities. These practical realities mean that universities can-
not simply mandate increased workplace exposure without substantial effort to build
partnerships, negotiate formal agreements addressing liability and confidentiality, pro-
vide training and support to workplace supervisors, and potentially offer financial or
other incentives to offset the costs organizations incur when hosting students.

Conclusions. This study provides evidence that incorporating dual education
elements into Public Health curricula can enhance student engagement, satisfaction, and
perceived professional readiness. Students participating in the modified Occupational
Hygiene course valued opportunities to apply theoretical knowledge in practice-based
contexts, appreciated supportive mentorship from workplace supervisors, and reported
increased confidence in performing professional tasks. These positive outcomes occur-
red despite organizational limitations including restricted access to authentic industrial
settings and insufficient time for reflective learning. The findings suggest that dual edu-
cation represents a viable approach for addressing the persistent theory-practice gap in
health professions education. However, realizing its full potential requires substantial
institutional commitment extending beyond pedagogical enthusiasm to include strategic
partnership development, mentor preparation, curriculum redesign allocating adequate
time for workplace learning and reflection, and sustainable resource allocation. Univer-
sities cannot simply append workplace experiences to existing programs and expect
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transformation. Rather, dual education demands systemic changes in how institutions
conceptualize their educational mission, structure their relationships with the
professional community, and allocate their resources.
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TyXKbIPbIM

Kazakcrangarel XKorapbl MeTUIMHAJIBIK OUTIM Oepy »Kyiecl Ky3bIpeTTUTIKKe
HETI3/IENITeH KOHE TCOPUSIIBIK JAWBIHIBIKTHI )KYMBIC OPHBIHIAFbI PAKTHKAIBIK, KbI3MET-
IIEH YIITacThIpyFa OarbITTaJIFaH OKBITY YJTUIepiHE Ke3eH-Ke3eHIMEH Kelrynae. Akaje-
MUSUIBIK OKBITYJBl KOciOM Oazanapiarbl KYpbUIbIMAAIFAH TOKIpUOEeMEH OipiKTiIpeTiH
TyaJibJibl OUTIM Oepy KOFaMIIbIK JCHCAYJBbIK cakTay OaraapiamManapblHia KOJJaHOAbI
JaFAbUIapbl KaJIBINITACTHIPYABIH THIMJI JKOJBI PeTiHAe KapacTbipbliaabl. CoraH Kapa-
MacTaH, MEIUIMHAJIBIK YHUBEPCUTETTEpAE OyJI TOCUINI EHII3y HOTHXKEJIEepiHe >KyHeni
Oara Oepy oui Jie LIEKTeYl JeHrei 1e KaJlbIl OThIp.

Tytiinoi ce30ep: nyaibapl OUTIM Oepy, CHOCK TMTUEHAChI, CTYJACHTTEP/IiH KaHaFaTTaHyhI,
MpaKTHKaFa HETI3JCITeH OKBITY, KOFaMbIK JCHCAYJBIK CaKTay, KY3BIPETTLIIKKE HETI3CNTeH
JAaUBIHIBIK
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Pe3iome

Cucrema BBICIIIEr0 MEAUIIMHCKOTO 0Opa3oBaHusi Kasaxcrana HaxoauTcs B MpoO-
1ecce rnepexonia K MoJessiM o0yueHurst, OCHOBaHHBIM Ha () OPMUPOBAHNUU KOMIIETSHITUI 1
OPUEHTHUPOBAHHBIM HAa MHTETPALIMIO TEOPETUUYECKON IMOATOTOBKH C IPAKTUYECKOM Jies-
TETHLHOCTHIO Ha pabouux MecTax. [[yasbHoe 00pa3oBaHuE, COUETAIOIIEE aKaJEeMUIECKOE
o0yueHHe cO CTPYKTYPUPOBAHHOMN MPAKTUYECKON MOATOTOBKOW Ha MpodeccHoHaATbHBIX
0a3ax, paccMaTpuBaeTCs KaK MEPCHEKTUBHBIA MOIXO/ K PA3BUTHIO MPUKIIATHBIX KOMIIE-
TEHIIMH B mporpaMmax Mo oOLIECTBEHHOMY 31paBooxpaHeHuto. Ilpu 3Tom octaercs
OTPAaHUYEHHOM CHUCTEMAaTUYEeCKasl OLICHKA BHEJIPEHUS JAHHOTO MOAX0Ja B MEIUIIMHCKUX
YHUBEpPCUTETAX.

Kniouesvie cnosa: nyanbHoe oOpazoBaHHe, NMpodecCHOHANbHAS TUTHEHA, YIOBJIETBO-
PEHHOCTb CTY/IEHTOB, MPaKTHKO-OPHEHTUPOBaHHOE 0OydeHHe, OOIIECTBEHHOE 3/ApaBoOXpa-
HEHHE, KOMIIETEHTHOCTHAS TIOJITOTOBKA
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