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AN EXPERIMENTAL EVALUATION OF THE EFFECTIVENESS OF
INTEGRATING ELEMENTS OF MEDICAL PHYSICS INTO THE SCHOOL
CURRICULUM USING ARTIFICIAL INTELLIGENCE TOOLS

Abstract. This article experimentally assessed the effectiveness of integrating elements of
medical physics into school physics using artificial intelligence (Al) tools. The relevance of the study
stems from the need to strengthen the role of physics in the career guidance of high school students
in Kazakhstan and the lack of systematic introduction of the physical principles of medical devices
and diagnostic methods into the subject. The study was conducted using a quasi-experimental design:
a control group (without the use of Al, n=51) and an experimental group (with the use of Al, n=52).
The educational intervention was delivered through the "Electromagnetic Field and Elements of
Medical Physics" module, consisting of four topics: (i) properties of the electromagnetic field, (ii)
physical principles of the magnetic field and MRI, (iii) physical principles of electromagnetic
radiation and X-ray/CT, (iv) principles of tomography and ionizing/non-ionizing methods. The
results were assessed using a questionnaire consisting of 12 statements on a Likert scale (1-5).
According to the main results, the overall index was 4.26+£0.23 in the experimental group and
2.54+0.16 in the control group, and the difference between the groups was statistically significant
(p<0.001). A consistent advantage was also observed across all sections (all p<0.001), with the largest
difference recorded in Section IV. In an internal analysis for grades 10 and 11, the advantage of the
experimental group was maintained. In a practical sense, a high index (4-5 points) prevailed in the
experimental group, indicating a level of “confident understanding,” and it was proven that the ability
of Al to visualize, individually explain, model, and provide immediate feedback on elements of
medical physics improves the assimilation of complex concepts.

Keywords: artificial intelligence, school physics, medical physics, MRI, CT, tomography,
interdisciplinary integration, elective course, quasi-experiment

Introduction

In recent years, supporting upper-secondary students’ professional self-determination in
Kazakhstan’s general education schools has become an important educational and policy priority.
National educational development documents emphasize the need to connect curriculum content with
real-life and professional contexts, strengthen functional literacy, and demonstrate learning outcomes
through applied tasks [1]. Within this agenda, students interested in medicine constitute a particularly
relevant group, since many contemporary diagnostic and treatment technologies, including CT, MR,
and tomography, are grounded in core physical principles. In this respect, physics can serve not only
as a supporting school subject but also as a conceptual foundation for understanding how medical
technologies operate.

Despite this potential, career-oriented learning in the medical direction at school is still largely
dominated by chemistry and biology, whereas the contribution of physics is less systematically
articulated. Existing guidance materials suggest that career guidance practices often remain event-
based and that subject-integrated methodological mechanisms are insufficiently developed [2]. At the
same time, the physical principles underlying medical imaging, such as fields, radiation, signal
formation, and image reconstruction, are rarely incorporated into school physics in a structured and
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pedagogically meaningful way. This creates a notable gap between students’ growing interest in
medicine and the limited use of physics as a vehicle for medically oriented career learning in
secondary education.

A further limitation of the existing practice is that complex medical physics concepts are difficult
to present at school level in an accessible and engaging form. In this context, artificial intelligence
(Al) tools may offer new instructional possibilities by supporting visualization, adaptive explanation,
interactive questioning, and feedback. Kazakhstan’s national Al development agenda (2024—2029)
explicitly highlights the importance of integrating intelligent technologies across sectors, including
education [3]. Internationally, the growing role of Al in medical physics and the need to reflect this
development in education and training have also been emphasized in professional and policy-oriented
sources [4-6]. However, although the educational potential of Al is increasingly discussed, fewer
studies have examined how Al can be used to connect school physics content with medical imaging
technologies in a career-oriented secondary school context.

The broader rationale for such integration is consistent with STEM and interdisciplinary
approaches, which increasingly conceptualize school subjects as applied and interconnected systems
rather than isolated bodies of knowledge [7, 8]. Meta-analytic evidence suggests that integrated
STEM instruction may be associated with improved learning outcomes compared with more
traditional models [9]. This is particularly relevant in physics education, where learners often perceive
concepts such as electromagnetic fields, waves, and radiation as abstract and difficult to visualize.
Linking these concepts to authentic medical imaging contexts may therefore strengthen both
conceptual understanding and learning motivation [10]. In addition, elective courses provide a
flexible format for upper-secondary education, allowing schools to implement targeted, career-
oriented modules that can be updated in response to emerging technologies and curriculum priorities
[1, 11].

To explain the possible educational value of such an approach, the present study draws in part
on Social Cognitive Career Theory (SCCT), according to which students’ interests and career-related
choices are shaped by self-efficacy beliefs, outcome expectations, and environmental supports [12].
Instruction that connects subject content with meaningful professional contexts may therefore
enhance students’ confidence in their ability to understand the material and, indirectly, support their
career orientation. Medical physics is especially suitable for this purpose because it is closely
connected with core school physics topics. For example, magnetic fields and resonance principles are
foundational for understanding MRI, X-ray attenuation and image formation are relevant to
radiography and CT, and nuclear processes provide an entry point to PET-related concepts. Previous
studies on medical imaging learning modules for secondary and early tertiary learners suggest that
complex technologies can be taught more effectively when they are presented through simplified
models and visual explanations [13, 14]. Practical teaching materials likewise show that introductory
MRI concepts can be adapted for safe, model-based educational activities [15].

At the same time, the existing literature does not sufficiently address how Al-supported learning
activities can be used to integrate medical imaging technologies into school physics in a way that is
both pedagogically structured and career-oriented. This study seeks to address that gap. More
specifically, it develops and examines an instructional module that links MRI, CT, and tomography
concepts with the school physics topics “Electric and Magnetic Fields” and “Electromagnetic
Radiation.” The module incorporates Al-supported learning activities, including visualization,
interactive explanation, adaptive task scaffolding, and feedback-oriented prompts, which have been
identified in the Al-in-education literature as potentially valuable for supporting complex learning
[16]. Related evidence from physics education indicates that interactive simulations can improve
conceptual understanding, particularly in relation to “invisible” processes such as fields and radiation
[17], while learning analytics and data-driven feedback in digital environments may strengthen
monitoring and timely instructional support [18, 19]. Al learning tools are also increasingly being
documented in K-12 settings [20].

Thus, the present study contributes to the literature in three ways. First, it extends research on
Al-supported learning into the specific context of school physics education. Second, it introduces
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medical imaging technologies as a career-oriented and conceptually rich context for teaching abstract
physics content. Third, it provides empirical evidence from a quasi-experimental school-based
intervention implemented under authentic classroom conditions.

The purpose of the study is to evaluate the educational potential of an Al-supported module that
integrates medical imaging technologies into school physics. The object of the study is the process of
teaching physics at school, and the subject is the methodology of integrating medical physics
elements with Al-based didactic support. The research question is as follows: Does the integration of
medical imaging technologies into school physics through Al-supported instruction contribute to
higher levels of students’ perceived understanding of the topic? Based on the instructional design, it
was expected that students participating in the Al-supported module would report stronger
understanding than students receiving instruction without Al support.

Finally, the study uses a Likert-scale questionnaire as the primary measurement instrument.
Likert scales are widely used to capture learners’ perceptions, confidence, and satisfaction with
learning experiences [21]. At the same time, the ordinal nature of Likert-type data requires careful
interpretation, and methodological guidance recommends caution in analysis and inference [22, 23].
Accordingly, the findings of this study are interpreted as reflecting students’ perceived understanding
rather than objective mastery of the content. Future research may strengthen this line of inquiry by
supplementing self-report measures with subject tests, pre-/post-assessments, or performance-based
tasks [23].

Methods and materials

This study employed a post-test-only quasi-experimental design involving two independent
groups within the same educational setting: a control group, which received instruction without Al
tools, and an experimental group, which received instruction with Al-supported didactic assistance.
The intervention was implemented through a short instructional module integrating medical imaging
technologies into school physics. Both groups followed the same thematic plan, instructional
sequence, and lesson duration; the key difference was the inclusion of Al-based support in the
experimental group.

The module consisted of four lessons, each devoted to one topic within the section
“Electromagnetic Field and Imaging Technologies.” The content was aligned with the elective course
“Elements of Medical Physics” and focused on one of its thematic units. The structure of the module
corresponded to the questionnaire design, which included four sections and 12 statements in total
(Table 1). In this way, the module connected core school physics concepts with authentic medical
technologies and aimed to reinforce students’ perceived understanding of physics in an applied
context.

Table 1. The module Electromagnetic Field and Imaging Technologies

Questionnaire Statement Module focus (Electromagnetic Field and Imaging
section numbers Technologies)
Section | 1-3 Core physical properties of the electromagnetic field; interrelations

between fields

Section 1l 4-6 Magnetic field and the physical principles of MRI (resonance idea;
non-ionizing diagnostics)

Section 111 7-9 Electromagnetic radiation and the fundamentals of X-ray/CT
(radiation absorption; image formation)

Section 1V 10-12 Principles of tomography; differences between technologies;
distinguishing ionizing vs. non-ionizing methods

The participants were Grade 10-11 students enrolled in upper-secondary school, with a total
sample of N = 103: 51 students in the control group and 52 students in the experimental group. The
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inclusion criteria were as follows: (1) enrollment in Grade 10 or 11; (2) prior completion of the
curriculum units relevant to the module, including electric and magnetic fields and electromagnetic
radiation; and (3) regular attendance during the intervention period.

Because a pre-test was not administered, baseline equivalence between the two groups could not
be established through direct measurement of prior knowledge. However, to reduce the risk of major
imbalance, the groups were compared at the organizational level in terms of grade level distribution
and general academic performance. This point should be regarded as a limitation of the design, and
the results should therefore be interpreted with appropriate caution.

The module implemented in the study covered four thematic areas:
Section | addressed the core physical properties of the electromagnetic field and the interrelations
between fields; Section I1 focused on the magnetic field and the physical principles of MRI, including
the idea of resonance and the distinction between ionizing and non-ionizing diagnostics;
Section 111 examined electromagnetic radiation and the fundamentals of X-ray and CT, including
radiation absorption and image formation; Section IV addressed the principles of tomography,
differences between imaging technologies, and the distinction between ionizing and non-ionizing
methods.

In the experimental group, Al tools were used as a teacher-guided instructional support
mechanism rather than as an autonomous source of information. Their pedagogical functions included
adaptive explanation, visualization, modeling, task personalization, reflective prompting, and
immediate feedback. A central function of Al support in this study was the visualization of diagnostic
methods during classroom instruction. For this purpose, several Al-enabled digital platforms were
used, depending on the instructional task: Canva and Gamma for generating visual explanations and
animated presentations, BioDigital and Mozaik Education for 3D visualization of organs and
medically relevant structures, Genially and ThingLink for interactive visual materials, and Labster
for simulation-based demonstration of medical diagnostic technologies. These tools helped explain,
compare, and visually demonstrate the physical principles underlying imaging methods such as X-
ray imaging and MRI.

In the control group, the same content was taught without Al support, using conventional
explanation, textbook- and worksheet-based tasks, and the teacher’s oral feedback. Thus, both groups
studied the same subject matter under comparable instructional conditions, while differing in the
availability of Al-supported scaffolding.

To assess learning outcomes, a 12-item questionnaire based on a five-point Likert scale was
administered after the completion of the module. The instrument was organized into four sections
corresponding to the four thematic blocks of the module. The questionnaire was designed to capture
students’ perceived understanding of the content, including their confidence in understanding key
concepts, ability to distinguish between imaging technologies, and perceived clarity of the studied
material. For analysis, both an overall index based on items 1-12 and section-level indices based on
the four thematic blocks were calculated.

The statistical analysis included descriptive and inferential procedures. For descriptive purposes,
mean values (M) and standard deviations (SD) were calculated for the overall index, section indices,
and individual items. Because Likert-type responses are ordinal in nature, the Mann—Whitney U test
was used as the primary method for between-group comparison. Statistical significance was evaluated
at p <.05. To complement significance testing, an effect size was also reported. For nonparametric
comparisons, the preferred effect size was r, calculated from the standardized test statistic using the
formula r = Z / VN. If mean-based comparisons are additionally presented for descriptive
interpretation, this should be clearly distinguished from the primary nonparametric analysis.

The results should be interpreted in light of the study’s methodological limitations. First, the
design did not include a pre-test, which restricts the ability to establish initial equivalence between
the groups. Second, the questionnaire captured students’ self-reported understanding rather than
objective subject mastery. Therefore, the findings are more appropriately interpreted as evidence of
differences in perceived understanding associated with the instructional format, rather than definitive
proof of differences in actual knowledge. Future studies could strengthen the design by incorporating
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pre-/post-testing, subject-based achievement measures, or performance tasks alongside self-report
instruments.

Results and Discussion

The experimental evaluation was conducted with Grade 10-11 students using two independent
groups: a control group (without Al support, n = 51) and an experimental group (with Al support, n
= 52). The assessment instrument was a 12-item questionnaire rated on a 1-5 Likert scale; the items
were grouped into four sections (I-1V) according to content. The Al-supported instructional content
was linked to interactive lessons (MRI, CT, tomography) in the “Electromagnetic fields and imaging
technologies” unit of the elective course Elements of Medical Physics.

Across all sections, the experimental group outperformed the control group (Table 1). The largest
difference was observed in Section IV (items 10-12), suggesting that Al support particularly
strengthened students’ understanding of tomography and their ability to distinguish diagnostic
methods by their physical nature.

Table 2. Presents section-level means and between-group differences

Indicator Control group (M £ | Experimental group M+ | AM p
SD) SD)

Overall index (1-12) 2.54 +£0.16 4.26 +0.23 1.72 | <0.001
Section I (1-3) 2.35+0.19 4.13+0.32 1.78 | <0.001
Section 1l (4-6) 2.63+0.25 4.19+£0.40 1.55 | <0.001
Section 111 (7-9) 2.52+0.19 4.26 +£0.24 1.74 | <0.001

Section 1V (10-12) 2.65+0.30 4.47 +0.29 1.82 | <0.001

At the item level, the experimental group mean exceeded the control group mean for each of the
12 statements (Table 2), and all differences were significant at p < 0.001. The greatest gains were
found in the following conceptual areas: item 10 (explaining tomography from a physics perspective;
AM = 2.28, p < 0.001) and item 2 (explaining the relationship between electric and magnetic fields;
AM =2.11, p <0.001). These results suggest that Al-supported visual/model-based explanations and
interactive tasks can transform complex abstract concepts (fields, field interrelations, tomographic
image formation) into “visible evidence,” thereby strengthening comprehension.

Table 3. Reports the mean xSD for each item, 4AM, and p-values

No. Statement (short description) Control (M | Experimental (M [AM | p
1+ SD) + SD)

1 |l understand the concept of the 2.10£0.36 3.77 £0.58 1.67| <
electromagnetic (EM) field. 0.001

2 | | can explain the relationship between 2.43£0.54 4.54 +0.50 211 <
electric and magnetic fields. 0.001

3 | The EM field is the basis of medical 2.51 +0.64 4.08 £0.27 157 <
technologies. 0.001

4 | 1 know the properties of the magnetic 2.76 £ 0.43 4.29 + 0.46 152 <
field. 0.001
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5 |1 can explain the principles of MRI. 2.69 + 0.47 4.02 £0.70 133 <
0.001

6 | MRI is a non-ionizing diagnostic method. | 2.45 £ 0.50 4.25+0.44 1.80| <
0.001

7 | | can distinguish types of EM radiation. 2.47 £ 0.50 4,10 £0.49 1.63| <
0.001

8 | I understand the difference between X-ray | 2.51 +0.50 4.48 =+ 0.50 197 <
imaging and CT. 0.001

9 | I can explain why bones appear clearly on | 2.57 £ 0.54 4.29 +0.54 1.72| <
an X-ray image. 0.001

10 | I can explain the concept of tomography. 2.24 £ 0.43 4.52 +0.50 2.28| <
0.001

11 | I know that CT, MRI, and PET are based | 3.08 +0.48 4.35 = 0.56 1.27| <
on different physical principles. 0.001

The pattern remained stable across grade levels: in both grades, the experimental group achieved
higher outcomes. In Grade 10, the overall index increased from 2.64 + 0.09 to 4.07 + 0.11; in Grade
11, it rose from 2.42 £ 0.14 to 4.47 + 0.10 (both p < 0.001). Thus, the effectiveness of the approach
was not limited to a single grade but was evident at both levels.

From a practical perspective, the proportion of students reaching a “confident understanding”
threshold (overall index > 4.0) was 0.0% in the control group and 100.0% in the experimental group.
Moreover, the combined share of ratings 4-5 across all responses was only 2.1% in the control group,
compared with 94.2% in the experimental group. This indicates that the Al-supported module
systematically shifted students’ understanding from a “moderate/low” level toward a “good/very
good” level and demonstrates high applied value for teaching medical imaging technologies within
school physics.

Overall, the effectiveness of the Al-supported module integrating medical physics technologies
into school physics was evaluated using a quasi-experimental design. The results consistently showed
higher performance in the experimental group across all levels of analysis: the overall index was 4.26
+0.23 in the experimental group versus 2.54 + 0.16 in the control group, with a statistically significant
difference (p < 0.001). Section-level differences were also stable (all Sections I-1V, p < 0.001), and
the largest gap was observed in Section IV (items 10-12). This section focuses on tomography
principles, comparing diagnostic methods, and distinguishing ionizing from non-ionizing
technologies—tasks that require comparative reasoning, cause—effect thinking, and integrating
multiple concepts into a coherent system. It is therefore plausible that AI’s visualization and
personalization capabilities exerted their strongest influence precisely in this cognitively demanding
area.

Several interrelated mechanisms may explain the experimental group’s superior outcomes. First,
Al-supported visualization helped to concretize abstract concepts: step-by-step representations of
“invisible” processes such as electromagnetic fields, radiation, and image formation can enhance
conceptual understanding [1]. Second, Al enabled personalized instruction: when students asked
follow-up questions or made errors, explanations could be re-presented using alternative examples
and at different levels of depth. Such adaptive support may strengthen learners’ self-efficacy and
foster psychological readiness to engage with complex content; Social Cognitive Career Theory
likewise highlights self-efficacy as a key determinant of interests and choices [10], suggesting that
gains in subject understanding may function as an intermediate outcome relevant to career orientation.

Third, the virtual experimentation and modeling component supported “seeing and
understanding” causal relationships. For example, ideas such as how attenuation affects image
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contrast, how layer-by-layer information accumulates in tomography, or why MRI is non-ionizing
may be learned more robustly when presented through short demonstrations or stepwise models.
Fourth, the interdisciplinary context—Ilinking physics concepts to medical technologies—may have
increased learning motivation: students perceived physics not only as a theoretical subject but also as
a tool for explaining the operating principles of professional technologies (MRI, CT, X-ray). The
positive role of contextualization and interdisciplinary integration for motivation and understanding
is well established in physics and STEM integration research [6, 12, 20].

Item-level results further support this interpretation. The largest gains occurred in item 10 (the
concept of tomography) and item 2 (the relationship between electric and magnetic fields). Both
content areas require high abstraction and systematic organization of interrelated concepts;
accordingly, Al-based visualization (“making it visible”) and personalized explanations appear to
have provided the most effective support in these difficult zones. Additionally, the advantage of the
experimental group persisted in the Grade 10-11 subgroup analysis (Grade 10: 4.07 + 0.11; Grade
11: 4.47 + 0.10; both p < 0.001 compared with the respective controls), indicating that the effect is
not grade-specific but observable across levels.

The findings align with broader contemporary research on Al effectiveness in education.
Systematic reviews report that Al can positively influence learning outcomes by adapting instruction,
strengthening explanations, accelerating feedback, and supporting learning activities through data-
informed mechanisms [17]. In the field of learning analytics and educational data mining, enhanced
feedback in digital environments is likewise considered a significant factor affecting instructional
quality [13]. The present study yrounsier these general claims within a concrete applied context of
school physics—medical imaging topics. From an interdisciplinary integration perspective, the
results are also consistent with meta-analytic evidence showing the impact of STEM integration on
academic outcomes [20]. Furthermore, professional discourse on the need to incorporate Al
competencies into medical physics education underscores the strategic value of establishing
foundational concepts already at the school level [11, 19].

In practical terms, the results suggest concrete ways to introduce medical imaging technologies
into school physics. First, an effective format is to implement a four-lesson module within an elective
course or to provide brief contextual integration when teaching the core units “electric and magnetic
fields” and “electromagnetic radiation” in the main curriculum. Second, lesson scenarios may be
structured using the sequence “professional problem, physical explanation,  modeling/virtual
experiment, leveled tasks, reflection and micro-test.” Third, Al use should follow principles of safety
and academic integrity: medical examples should be open and ethically safe; students’ answers should
be justified in their own words; and source-citation habits should be cultivated. Fourth, a concise
teacher guide (goals, expected outcomes, sample Al prompts, assessment criteria) can support
repeated implementation and scaling.

Several limitations must be noted. Because the primary instrument was a Likert-scale self-
assessment, it captures perceived “confident understanding” but may not fully reflect objective
knowledge [15]. Moreover, in a quasi-experimental design, baseline differences between groups may
not be completely eliminated and should be considered as potential confounding factors. Finally,
restricting the sample to a single school or region may limit generalizability.

Accordingly, several directions for future research are proposed. First, to yrounuTts the effect,
objective pre/post testing should be added and self-assessment should be complemented with subject
tasks (problem solving, short quizzes, project work). Second, assessing longer-term retention (e.qg.,
several months later) would clarify the module’s potential for durable learning. Third, content
expansion is promising: additional modules on ultrasound (waves), radiation safety, dosimetry, and
the basics of radiotherapy could systematize medical physics elements into a full career-oriented
elective. Fourth, because implementation success depends on teachers’ preparedness in Al pedagogy,
investigating teacher training and methodological support systems constitutes an important research
direction in its own right.

Conclusion
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The aim of the study was to experimentally evaluate the effectiveness of an instructional module
that integrates medical physics technologies into school physics through the use of artificial
intelligence (Al) tools. The quasi-experimental results demonstrated that the Al-supported approach
produced a clear improvement in students’ understanding of medical physics: on the overall index,
the experimental group scored substantially higher than the control group (4.26 + 0.23 vs. 2.54 +
0.16, p < 0.001). Across all four sections (I-1V), the experimental group achieved higher outcomes,
and the between-group differences were statistically significant (p < 0.001). These findings provide
practical evidence that Al-enabled didactic affordances—such as visualization, personalized
explanation, and modeling/virtual experimentation—can strengthen students’ mastery of complex
concepts.

As an applied outcome of the study, a model suitable for implementation in school practice was
developed. It recommends systematically introducing a four-lesson module titled “Electromagnetic
Field and Imaging Technologies” within the elective course Elements of Medical Physics, or
providing a short contextual integration when teaching the corresponding units in the core curriculum.
In addition, a ready-to-use methodological package can be offered for schools, including lesson plans
and teaching scripts, a set of leveled tasks, assessment tools, as well as pedagogical principles for Al
use (visualization, personalization, feedback) alongside safety and academic integrity guidelines.
This module can reduce teachers’ workload, support consistent implementation, and facilitate
adaptation and dissemination to other schools.
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KACAHABI HHTEJIJIEKT K¥PAJITIAPBI APKbBIJIbBI MEJAULINHAJIBIK
OU3UKA JIEMEHTTEPIH MEKTEII AT IAPJIAMACBIHA
KIPIKTIPYAIH TUIMALJIITTH DKCITEPUMEHTTIK BAFAJIAY

Anparna. Makanana sxacansl naTeIIekT (JKI) KypangapsiH KOJIIaHy apKbLIbl MEIUITAHAIIBIK,
¢u3nka s1eMEeHTTEepiH MeKTell (U3MKAachlHA KIPIKTIPYAIH THUIMAUIIIT SKCIEPUMEHTTIK TYpPFbIAa
OaramaHfpl. 3epTTeyaiH o3eKTuTIri Kasakcranmarsl sKOFaphl CHIHBIN OKYIIbUIApbIHA KociOu Oarmap
Oepyae (QU3MKAHBIH PONIH KYMIEHTY KaKETTUINIMEH J>XOHE MEIUIMHAIBIK KYPBUIFBLIAD MEH
JTUATHOCTUKANBIK ~OMICTepAIH (U3MKAIBIK HETI3AEpiH TMOH Ma3MYHbIHA OJKYHeNl eHT3ydiH
KETKUTIKCI3JIITIMEH aHBIKTANaAbl. 3epTTeY KBa3HU-IKCIEPUMEHTTIK AU3alHIa >KYPri3unai: Oakpuiay
to0b1 QKM kommanycei3, nN=51) »oHe skcmepument T1oObl (KU koamamymen, Nn=52). OxsITy
WHTEPBEHIMACH «DJEKTPOMATHUTTIK OPIC KOHE MEAUIMHAIBIK (PU3MKa dSJIEMEHTTEpI» arThl 4
TaKbIPBINITAH TYPATBIH MOIYJb apKbUTHI icke achipbliabl: (1) amekTpomarauTTik epic kacuertepi, (11)
MarHut epici xoHe MPT-ubiH ¢usukansik Herizaepi, (I11) smexTpoMarHuUTTIK Coyie KoHE
pentren/KT-HbIH (bu3uKanBIK  Heri3aepi, (V) TomMorpadus KaFuJaJ1apbl KOHE
HOHIAYIIbI/MOHIaMalTeIH omicTep. Hotmkenep JladikepT mikamaceingarbl (1-5) 12 TyKbIpbIMHaH
TYpaThIH cayaliHama OoMbIHIIA Oarananabl. Heri3ri HoTuke OOWbIHILIA KAIbl HHAEKC SKCIIEPUMEHT
ToObiHAa 4.2610.23, Gakpuiay ToObIHIA 2.54+0.16 Ooubll, TOmapanblK ablpMa CTATHCTHKAIBIK
mouai exeni adbikTanael (P<0.001). Bemimumep OoMbIHIIA Ja TYPAKThl apTHIKIIBUIBIK OaiKayIbl
(6apaeireiama P<0.001), e »xorapsl aiibipma IV Gemimae Tipkenmi. 10 sxone 11 chIHBII OOMBIHIIA
1IIK1 TaJI1ay/1a J1a SKCIIEPUMEHT TOOBIHBIH OaCBIMABIFBI cCaKTaibl. [[pakTHKaNbIK MaFrbiHaa «CEHIMI1
TYCIHY» JEHIeiiH KOpPCETETIH KOFapbl kepceTkil (4—5 6ast) sSKCrepuMeHT TOObIHIa 6achiM OOJIBIT,
KU-gpiH  MeaumuHaNbIK  (U3MKA DIEMEHTTEPIHKOPHEKUICHAIPY, JKEKeNeHAIpin TYCIHIIpY,
MOJENBCY KOHE JKelen Kepi Oailanbic Oepy MYMKIHIIKTEpl KypAedl YFhIMAApAbl MEHrepyi
KYIICUTETIHI JoNenIeHl. 3epTTey HOTHKeNepl Heri3iHAe MeKTeN TaKipuOeciHe eHri3yre nailbiH
MOMYNIBIIK MOJENb JKOHE JJicTeMeNik Kypan (cabak sxocmapsl, Tanceipmanap, KW konmany
epexenepi) yChIHyFa 00J1aibl.

Tyiiin ce3aep: >kacaHIbpl UHTEIJIEKT, MeKTen (u3ukacel, MeaunuHanblK ¢usuka, MPT, KT,
ToMorpadus, MOHAPAIBIK HHTET AU, YIEKTUB KypC, KBa3H-IKCIIEPUMEHT
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IKCIIEPUMEHTAJIBHAS OINEHKA DO®EKTUBHOCTHU UHTEI'PAIIUN
JIEMEHTOB ®U3UKHA B LIKOJIBHYIO ITPOTPAMMY C
NCHIOJIbB30OBAHUEM MHCTPYMEHTOB HCKYCCTBEHHOI'O
HUHTEJIVIEKTA

AHHOTauuMsA. B crarbe OHKCHEPUMEHTANIBHO OLEHUBANACH AS(PPEKTHBHOCTh HWHTETPAIIH
SIIEMEHTOB MEIUIIMHCKONH (U3MKM B INKOJBHYIO (U3HUKY C HCIOJBb30BaHUEM HWHCTPYMEHTOB
uckyccrBeHHoro unremiekra (M1). AxkTyanbHOCTh Hccie1oBaHus 00yCiIOBlIeHa HEOOXO0AUMOCTBIO
ycuJieHuss poiu (U3MKH B MPOQeCCHOHANBHON OpMEHTAllMU cTaplieKinaccHUKOB B Kaszaxcrane u
OTCYTCTBHEM CHCTEMAaTUYECKOTO BBEACHUS (PM3NUECKUX OCHOB MEIHMIIMHCKUX MPHOOPOB U METOJIOB
IMarHOCTHKH B COJIEpXaHue npeamera. VccienoBanne MpoBOAMIOCH B KBa3HIKCIIEPUMEHTATLHOM
Ju3aifHe: KOHTpoJibHas rpymma (6e3 ucrnosb3oBanus MU, n=51) u skcnepuMeHTanbHas rpymmna (¢
ucnonszoBanuem MU, n=52). O6pa3oBaTenbHOE BMEIIATEIHLCTBO OCYIIECTBISUIOCH MOCPEICTBOM
MOJyJIsl «DJIEKTPOMATHUTHOE TIOJIe U AJIEMEHThI METUIIMHCKON (pusukuy», coctosiero u3 4 tem: (1)
cBoricTBa 3nekrpomarautHoro mnois, (1) ¢usmueckre ocHoBel mMarautHOro mojst u MPT, (111)
(bu3MUeCKre OCHOBBI AJICKTPOMArHUTHOTO wu3ny4deHuss u pentreHoBckoil/KT, (IV) mnpunimms!
ToMOTpadu¥ ¥ HOHU3UPYIOIIHE/HEHOHU3UPYIOIIAE METOIbI. Pe3yIbTaThl OIEHUBAIHCH C TOMOIIBIO
aHkeThl, cocrosmied w3 12 yrBepkaenuit mo mkane Jlukepra (1-5). CoriacHo OCHOBHBIM
pe3ynbratam, oommid uHAeKe coctaBwi 4,26+0,23 B skcnepuMeHTanpHOU Tpymnme u 2,54+0,16 B
KOHTPOJIBHOW TPYIIIEe, a pa3HUlla MEKAY Tpymnmnamu Obuta craTucThdecku 3naummon (p<0,001).
VYcroiturBoe MPEeUMYIIECTBO HAOMI0IAIOCh Takke BO Bcex pasaenax (Bce p<0,001), mpu stom
HaunOoubIIas pasHuna 3adukcuposana B pasnene V. [Ipu Bayrpennem ananuse st 10 u 11 kiraccos
IIPEUMYIIECTBO OIKCIEPUMEHTAIBHON TIpYyNIbl COXPAHWIOCh. B  mpakTHUeckoM cMeiciae B
AKCIIEPUMEHTAIBHOM Trpymme mpeobianan BBICOKHH HHAEKC (4-5 0amuioB), yKa3bIBalONIHA Ha
YPOBEHb «yBEPEHHOTO MOHUMAHHUA», U ObUIO J0Ka3aHO, YTO BO3MOXKHOCTH MW Bu3yanusupoBaTth,
UHAUBUIYAIBHO OOBSCHATH, MOJIEIUPOBATh U MPEJOCTABIATh HEMEAJICHHYI0 OOpaTHYIO CBS3b IO
JIEMEHTaM MEJULIMHCKOM (M3MKU TOBBIIIAIOT YCBOGHHME CJIOXKHBIX MoHATUH. Ha ocHoBe
Pe3yabTaTOB MCCIEIOBAHUS MOXKHO NPEJUI0KHUTh MOAYJIBHYIO MOJIENb U METOAMYECKUH MaKeT (IUIaH
ypoOKa, 3aJJaHus, IpaBuiIa ucrnoib3oBanus M), roroBslil K BHEIPEHUIO B IIKOJIBbHYIO IPAKTUKY.

KiroueBble cji0Ba: MCKYCCTBEHHbBIH WHTEIUIEKT, IIKOJIbHAs (PU3MKA, MEIUIMHCKas (pu3MKa,
MPT, KT, Tomorpadus, MeXIMCIUILIIMHAPHAS UHTETPALINsI, SJICKTUBHBIN KYypC, KBa3UIKCIICPUMEHT
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