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Introduction

Obtaining a higher education is accompanied
by significant academic workloads, which often lead
to a critical decrease in the level of physical activity
among young people. The problem of hypodynamia
among students has reached a global scale. Specifically,
in a fundamental systematic review by O. Castro et al.
[1], it was demonstrated that the university environment is
one of the highest risk factors for developing a sedentary
lifestyle. Given this, traditional methods of physical
education in higher education institutions (HEIs)
require modernization through the integration of digital
tools (Digital Health Interventions, DHI) directly into
the everyday educational space.

An analysis of international scientific publications
confirms the high effectiveness of applying digital
and mobile technologies for correcting the behavioral
patterns of students. According to a recent systematic
review by Q. Zhou et al. [2], digital interventions have
a decisive influence on changing the lifestyles of university
students in the long term. The importance of this direction
is supported by the study of S. Jiang et al. [3], which
established a direct correlation between the level of eHealth
literacy and physical activity. The role of smartphones
and mobile applications as effective triggers for activity
and healthy eating has been thoroughly proven in the works
of N. Feter [4], K. Villinger [5], and Y. Wang [6]. The use
of web-oriented tools and internet interventions, as noted
by A. Murray et al. [7] and F. Yuan et al. [8], demonstrates
significantly higher effectiveness in stimulating physical
activity and improving the psychophysiological state
of students compared to traditional informational

approaches. Modern studies by S. Bi et al. [9]
mathematically prove that digital interventions significantly
increase physical activity levels among college students.
Furthermore, Y. Peng et al. [10] emphasize the importance
of implementing algorithmic digital implementation
intentions in the student environment, while J. Zhang
et al. [11] focus on the gamification of mobile health
interventions to improve not only physical but also
mental health. The importance of general digitalization
of the educational process from the perspective of students’
perceptions is highlighted in the work of V. Potocan [12].

In the domestic scientific space, the issue of digi-
talizing physical education is also gaining particular rele-
vance. Specifically, research by O.P. Nikolaichuk confirms
the effectiveness of innovative strategies that combine
digital monitoring and task personalization to increase
the physical activity level of students under conditions
of total digitalization [13]. The importance of implement-
ing innovative technologies, fitness trackers, and digital
platforms for tracking achievements and monitoring health
status in Ukraine is highlighted in the works of P.Ye. Livak
and co-authors [14]. At the same time, V. Bilohur et al.
focus on the necessity of implementing digital technolo-
gies and skills in the field of physical education and sports,
taking into account the modern European educational
context [15]. The practical aspect of applying innovative
technologies as a key factor in forming a healthy lifestyle
among student youth, directly during physical education
classes, is thoroughly covered in the study by T. Palahniuk
and O. Kivernyk [16].

Despite the proven effectiveness of mobile applica-
tions and health trackers, most HEIs lack a unified corpo-
rate monitoring system that operates autonomously through
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channels already familiar to students (e.g., corporate Goo-
gle Workspace email). There is a critical lack of research
regarding the effectiveness of using low-code tools (spe-
cifically cloud scripts) to create seamless, automated email
interventions directly within the university’s IT infrastruc-
ture, which would not require students to install third-party
software.

The purpose of the research is to develop, scien-
tifically substantiate, and statistically verify the effective-
ness of an automated system for personalized monitoring
and correction of university students’ physical condition,
implemented through cloud-based Google Apps Script
tools and the Google Workspace ecosystem.

Object, materials and research methods

The  experimental study was  conducted
at the Communal Institution of Higher Education
“Kremenchuk =~ Humanitarian  and  Technological
Academy” within the framework of international scientific
collaboration with the National University of Mar del
Plata (Argentina). The total sample comprised 120 higher
education students. To ensure representativeness
and account for the interdisciplinary context, students from
various fields of study were involved in the experiment,
representing the following academic group codes: PE
(future physical education specialists), EE (primary
education), M (management), and Psy (psychology).
Using simple randomization, the participants were divided
into two equal groups: an experimental group (EG, n = 60)
and a control group (CG, n = 60).

The architecture of the digital monitoring system was
developed using the Google Workspace cloud ecosystem,
which allowed for process optimization without the need for
additional server resources. The accumulation of primary
empirical data was initiated through a standardized
input Google Form. The core of the information system
was a master spreadsheet, in which an algorithm for
instantaneous Body Mass Index (BMI) -calculation

Email Address Full Name Group ID Height Body Weight Initial BEMI BMI_Category_Initial
z | st55@pu.org.ua Student_55 Psy-11B 168 86,4 30,6 Obesity
3 | st84@pu.org.ua Student_&4 PE-41B 174 727 240 Mormal
4 | st40@pu.org.ua Student_40 M-11B 170 76,6 26,5 Owerweight
5 stG2@pu.org.ua Student_62 EE-21B 173 64,3 215 Mormal
& | st95@pu.org.ua Student_ 95 PE-31B 183 90,8 271 Owerweight
7 st39@pu.org.ua Student_%% Psy-11B 177 724 231 MNormal
2 |st105@pu.org.ua Student_105 Psy-21B 183 985 294 Owerweight
¢ st&T@pu.org.ua Student_&7 PE-41E 163 54,7 20,6 MNormal
0 ste1@pu.org.ua Student_51 PE-41B 164 6599 26,0 Owerweight
11 st116@pu.org.ua Student_116 Psy-11B 172 959 324 Obesity
12 st9@pu.org.ua Student_9 Psy-21B 187 811 232 Mormal
12 st16@pu.org.ua Student_16 PE-21B 171 59,1 20,2 Mormal
14 st107@pu.org.ua Student_107 EE-41B 185 96,9 283 Owerweight
15 st28@pu.org.ua Student_28 PE-31B 179 76,9 240 MNormal

and automatic student profile categorization was
implemented using built-in logical functions (Graph 1).

The methodological basis for  developing
the intervention content was the developed digital
“Knowledge Base”. Its structure was established
in strict accordance with the current biomedical proto-
cols of the World Health Organization (WHO), as detailed
in the study by F.C. Bull et al. [17]. The content was differ-
entiated into four vectors: water balance (hydration), phys-
ical activity, nutritional profile (diet), and circadian thythm
hygiene (sleep). The array of recommendations was algo-
rithmically segmented according to the participants’ estab-
lished BMI categories (Graph 2).

The formative intervention procedure was fully
automated within the Google Apps Script runtime
environment. The core of the logic was a script designed
to cyclically scan the database, identify the current
BMI category of each student in the experimental
group, and automatically generate personalized emails.
The content of these communications was dynamically
adapted according to the specific week of the experiment
and the unique needs of the corresponding nominal group.

To minimize researcher bias and ensure the continuity
of standardized data collection, the control phase (monthly
monitoring) was also migrated to an autonomous mode.
To achieve this, a time-driven trigger was integrated into
the system architecture. This software module initiated
the distribution of monitoring forms at precisely defined
intervals (specifically, on the 28th of each month) without
any direct intervention from the process administrator.

Statistical processing and visualization of empirical
datasets were performed in the specialized jamovi
2.6.44 software. Given the study design, which involved
the transformation of continuous anthropometric variables
(BMI) into categorical (nominal) variables (“Normal,”
“Overweight,” “Obesity”), the application of non-
parametric mathematical criteria was methodologically
justified. This approach was necessitated by the need
to ensure the relevance of calculations to the nature

Graph 1. Fragment of the initial database with automatically calculated BMI parameters
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Graph 2. Fragment of the structure of the recommendation knowledge base (WHO_Protocols)
with segmented content by BMI categories

of categorical data, as well as a deliberate decision to avoid
over-mathematization of the conclusions by using complex
parametric models that are not optimal for the chosen scale
types.

To verify the initial homogeneity of the sample,
the Pearson’s y2-test was applied. The dynamics of intra-
group changes (shift analysis in the experimental group)
were recorded using the Wilcoxon signed-rank test.
The strength and direction of the relationship between
students’ level of digital engagement (the number
of processed email interventions) and physiological
outcomes were evaluated using the Spearman’s rank
correlation coefficient ().

The methodological framework of the study
andtheinterpretation of digital health intervention principles
were discussed within the framework of international
scientific collaboration with a representative of the National
University of Mar del Plata (Argentina).

Research results

At the initial stage of the study, a baseline assessment
of the anthropometric indicators of the higher education
students was conducted to determine the starting level
and verify the baseline equivalence of the formed
groups. The system’s algorithm automatically calculated
and classified 120 participants into the corresponding
BMI categories.A statistical test of the hypothesis
regarding the absence of significant differences between
the experimental (EG) and control (CG) groups at the start

of the experiment, using the Pearson’s ¥>-test, confirmed
a high level of sample homogeneity (%* = 1.18; p > .05),

Contingency Tables

Group_Assigned

BMI_Category EG CG Total
Obesity & 12 20
Mormal 39 34 73
Overweight 13 14 27
Total &0 &0 120

as detailed in the cross-tabulation results (Graph 3). This
objectively confirms the validity of the sample formation
and the identity of the starting conditions prior to
the implementation of the digital interventions.

Throughout  the semester, the  students
in the experimental group were subjected to the systematic
influence of the automated distribution system.
The practical implementation of the intervention consisted
of the automatic generation and delivery of personalized
recommendations to the students’ corporate email accounts,
tailored to their individual health profiles and the current
week of the program (Graph 4).

This format of digital interaction ensures the continuity
ofinformation support withinacommunicationenvironment
natural to students, thereby eliminating the need for third-
party applications and avoiding additional administrative
burden on the teaching staff.

To evaluate the effectiveness of the implemented
cloud-based system, a comparative analysis of baseline
and final data was conducted. Calculations using
the Wilcoxon signed-rank test for related samples revealed
a statistically significant positive shift in the experimental
group, as confirmed by computations in the jamovi 2.6.44
environment (Graph 5).

A statistically significant reduction in students’ body
mass was recorded, accompanied by structural changes
in category distribution: a pronounced trend of participants
transitioning from the “Overweight” and “Obesity” groups
to the “Normal” category was observed (Graph 6).

At the same time, the anthropometric indicators
of the control group members, who did not receive auto-
mated support, remained relatively stable, with minor fluc-
tuations within the range of statistical error.

To determine the degree of influence that the intensity
of digital interaction had on physiological outcomes, a cor-
relation analysis was performed. The variables considered

¥ Tests

Value df P
x* 118 2 0554
M 120

Graph 3. Baseline Chi-square test results for experimental and control group homogeneity
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Week 10: Joint-Friendly Activity

chernenko.v@pu.org.ua

Dear Student_55,

consistency is your best tool. Focus on continuous, joint-friendly movements like stationary cycling or water aerobics to build stamina safely.

Best regards,
Monitoring Team
Kremenchuk Humanitarian and Technological Academy

Graph 4. Interface of the personalized health recommendation delivery via corporate email

Paired Samples T-Test

- Mean SE Effect
Siatietic P difference difference Size
Initial_ BMI  Final_BMI Wilcoxon 4856° <.001 0.700 0.0604 Rank biserial 0.813
w correlation

Note. H, Hpteasure 1- Measure 2 # 0

* 17 pair(s) of values were tied

Graph 5. Results of the Wilcoxon signed-rank test indicating a significant reduction in BMI
within the experimental group (p <.001, r, = 0.813)

were the digital engagement index (the number of monthly
monitoring forms completed and emails processed by
the student) and the absolute indicator of BMI reduction.

The calculation of the Spearman’s rank correlation
coefficient demonstrated the presence of a strong direct
statistical relationship between the studied parameters
(r,=0.744; p <.001), which is illustrated in the correlation
matrix (Graph 7).

The obtained data empirically prove the working
hypothesis: the higher the level of systematic interaction
between the student and the developed IT infrastructure,
the more intensive the dynamics of their physical condition
normalization (Graph 8).

counts

[=]
"

Narma

Discussion of research results

The empirical data obtained provide grounds to
assert that the integration of digital interventions directly
into the communication channels familiar to students
(corporate email) is an effective tool for physical condition
correction. Unlike traditional approaches, which require
the installation of additional mobile applications and often
encounter the problem of rapid user motivation loss, the use
of cloud scripts ensured stable, non-intrusive algorithmic
support. The recorded statistically significant BMI
reduction in the experimental group (p < .001) indicates
that personalized content, adapted to the student’s current

Timepoint

L | Initial
Final

HE EE

Crverweight

Obesity

BMI_Categary_Result

Graph 6. Distribution of BMI categories in the experimental group before and after the intervention
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Cormalation Matnx

Forms Completed BMI_Reduction

Forms Completed Spearman's rho
dif

p-value

BMI_Reduction Spearman's rho

df

p-value

MNote.* p < 05, p <01, *** p <.001

Graph 7. Spearman’s rank correlation matrix between digital engagement
and BMI reduction
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Graph 8. Scatter plot with regression line illustrating the relationship between participation
frequency and physiological outcome

physiological state, is capable of forming sustainable
healthy behavior patterns without direct administrative
or pedagogical pressure.

An important advantage of the developed
architecture is its construction based on the principles
of low-code technologies. Utilizing the Google Apps
Script ecosystem eliminates the need for deploying
complex server infrastructures, making this tool optimal
for rapid implementation into the educational process.
The demonstrated model is characterized by a high level
of scalability and can be integrated as a core module
of health-preserving monitoring into the unified digital
environment of the “Kremenchuk Humanitarian and Tech-
nological Academy”. Such a technological approach allows
for the development of an internal institutional ecosystem
to support students, automating routine data collection pro-
cesses and optimizing the time resources of the institution’s
teaching staff. This confirms the readiness of the academic
infrastructure for the implementation of highly effective
low-code solutions without the need for third-party plat-
forms.

To verify the effectiveness of the formative interven-
tion, a set of classical non-parametric criteria was deliberately
applied. This allowed for obtaining valid, reliable, and easily
reproducible results while avoiding overloading pedagogical
research with overly complex statistical constructs. The cho-
sen experimental design ensures the transparency of the con-
clusions and makes the methodology accessible for adapta-
tion in other higher education institutions.

Despite the high statistical significance of the results
obtained, the study has certain objective limitations. A deter-
mining factor is the use of anthropometric data, which stu-
dents provided independently through electronic monitor-
ing forms. Although authorization via corporate accounts
minimizes the risks of intentional falsification, the absolute
accuracy of the indicators partially depends on the partic-
ipants’ integrity. Furthermore, the duration of the forma-
tive stage, limited to one academic semester, allows for
the assessment of only the short-term and medium-term
impacts of the interventions. To conduct an in-depth study
of the effect of prolonged result retention, organizing further
longitudinal research is necessary.
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Prospects for further research

A promising avenue for further scientific exploration
in this field involves expanding the system’s functionality
through API integration with personal wearable devices
(fitness trackers, smartwatches). This will allow for
the mitigation of issues related to manual data entry
and facilitate a transition toward the concept of continuous,
objective monitoring of student health.

Conclusions

In the course of this study, an automated system for
monitoring the physical condition of higher education
students was developed and successfully tested. It has been
proven that the use of low-code tools (Google Apps Script)
allows for the creation of an autonomous digital ecosystem
capable of continuous data collection, physiological
indicator calculation (BMI), and the generation

of algorithmic feedback without the need for complex
server solutions.

The effectiveness of the implemented personalized
email interventions has been statistically verified.
The application of the Wilcoxon signed-rank test
demonstrated a significant reduction in the Body Mass
Index of students in the experimental group (p < .001).

The final comparison of results using the Pearson’s 7 test
confirmed the significant superiority of the experimental
sample over the control group (p < .05), which proves
the advantage of algorithmic support over traditional forms
of physical education.

It was empirically established that a strong direct cor-
relation (v, = 0.744; p < .001) exists between students’ level
of digital engagement and the dynamics of their weight
normalization. This confirms the thesis that systematic
interaction with digital prompts within a familiar commu-
nication environment is a determining factor in shaping
health-preserving behavior.

Bibliography

1. Castro O, Bennie J, Vergeer 1, Bosselut G, Biddle SJH. How Sedentary Are University Students? A Systematic Review and
Meta-Analysis. Prevention Science. 2020;21(3):332-343. DOI: 10.1007/s11121-020-01093-8.

2. Zhou Q, Jiang J, Yin Z, Fan R. Effect of Digital Health Interventions on College Students’ Lifestyle Behaviors: Systematic
Review. Journal of Medical Internet Research. 2026;28:€82192. DOI: 10.2196/82192.

3. Jiang S, Ng JYY, Choi SM, Ha AS. Relationships Among eHealth Literacy, Physical Literacy, and Physical Activity in Chi-
nese University Students: Cross-Sectional Study. Journal of Medical Internet Research. 2024;26:¢56386. DOI: 10.2196/56386.

4. Feter N, Dos Santos TS, Caputo EL, da Silva MC. What is the role of smartphones on physical activity promotion? A system-
atic review and meta-analysis. International Journal of Public Health. 2019;64(5):679-690. DOI: 10.1007/s00038-019-01210-7.

5. Villinger K, Wahl DR, Boeing H, Schupp HT, Renner B. The effectiveness of app-based mobile interventions on nutrition
behaviours and nutrition-related health outcomes: A systematic review and meta-analysis. Obesity Reviews. 2019;20(10):1465-1484.

DOI: 10.1111/0br.12903.

6. Wang Y, Min J, Khuri J, Xue H, Xie B, Kaminsky LA, Cheskin LJ. Effectiveness of Mobile Health Interventions on Diabetes
and Obesity Treatment and Management: Systematic Review of Systematic Reviews. JMIR mHealth and uHealth. 2020;8(4):e15400.

DOI: https://doi.org/10.2196/15400.

7. Murray A, Marenus M, Cahuas A, Friedman K, Ottensoser H, Kumaravel V, Sanowski J, Chen W. The Impact of Web-Based
Physical Activity Interventions on Depression and Anxiety Among College Students: Randomized Experimental Trial. JMIR Forma-

tive Research. 2022;6(4):¢31839. DOI: 10.2196/31839.

8. Yuan F, Peng S, Khairani AZ, Liang J. A Systematic Review and Meta-Analysis of the Efficacy of Physical Activity Interven-
tions among University Students. Sustainability. 2024;16(4):1369. DOI: 10.3390/su16041369.

9. Bi S, Yuan J, et al. Effectiveness of Digital Health Interventions in Promoting Physical Activity Among College Students: Sys-
tematic Review and Meta-Analysis. Journal of Medical Internet Research. 2024;26:¢51714. DOI: 10.2196/51714.

10. Peng Y, Jing X, et al. Meta-Analysis of Implementation Intentions Interventions in Promoting Physical Activity among Uni-
versity Students. Sustainability. 2023;15(16):12457. DOI: 10.3390/sul51612457.

11. Zhang J, Xu X, et al. A Gamified Mobile Health Intervention to Promote Physical Activity, Executive Function, and
Mental Health in College Students: Randomized Controlled Trial. Journal of Medical Internet Research. 2026;28:¢82769. DOI:

10.2196/82769.

12. Poto¢an V, Nedelko Z, Rosi M. Digitalization of Higher Education: Students’ Perspectives. Education Sciences.

2025;15(7):847. DOI: 10.3390/educscil 5070847.

13. Hikonaitayx OII. I{udposizaris Ta mepcoHaizawis: iHHOBaNiiHI cTpaTeril MiABUIIEHHS PiBHSI PyXOBOI aKTHBHOCTI Cy4acHHX
MIKOJISIPiB. AKazeMiuHi Bi3ii. 2025;(49). loctymHo: https://www.academy-vision.org/index.php/av/article/view/2342.
14. JliBak I1€, ITaBnoBa OM, Kymmip PI. CropT Ta iHHOBawii: po3BUTOK ()i3MYHOI KyJIETYpH Ta 3J0pOB’S Yepe3 HOBATOPCHKi

migxomu B Ykpaini. 2024. DOI: 10.5281/zenodo.10996773.

15. binoryp B, Cusoxon E, Mapionzna 1. BipoBaukeHHs IM(pOBHX TEXHOJIOTIH Ta HABUUOK y chepy (i3HIHOTO BUXOBAHHS Ta
CIIOPTY B €BpOIIEiiCEKOMY OCBITHROMY KoHTeKkcTi. Humanities Studies. 2023;17(94). DOI: 10.32782/hst-2023-17-94-11.

16. IManarntok T, Kisepruk O. IHHOBawiitHi TexHOINOTIT SIK (hakTOp (OPMYBaHHS 3TOPOBOTO CIIOCOOY JKUTTS CTYACHCHKOT MOJIOAI
Ha 3aHATTAX 3 QizumuaHoi KynsTypH. Physical Culture and Sport: Scientific Perspective. 2024;1(1). DOI: 10.31891/pcs.2024.1.30.

17. Bull FC, Al-Ansari SS, Biddle S. World Health Organization 2020 guidelines on physical activity and sedentary behaviour.
British Journal of Sports Medicine. 2020;54(24):1451-1462. DOI: 10.1136/bjsports-2020-102955.

12

ISSN 2077-6594. YKPATHA. 3[JOPOB’SI HALTII. 2026. Ne 3 (85)



%,

TPOMAJICEKE 3[JOPOB’ST @?&E’ﬁmm

References

1. Castro O, Bennie J, Vergeer I, Bosselut G, Biddle SJH. How Sedentary Are University Students? A Systematic Review and
Meta-Analysis. Prevention Science. 2020;21(3):332-343. DOI: 10.1007/s11121-020-01093-8.

2. Zhou Q, Jiang J, Yin Z, Fan R. Effect of Digital Health Interventions on College Students’ Lifestyle Behaviors: Systematic
Review. Journal of Medical Internet Research. 2026;28:€82192. DOI: 10.2196/82192.

3. Jiang S, Ng JYY, Choi SM, Ha AS. Relationships Among eHealth Literacy, Physical Literacy, and Physical Activity in Chi-
nese University Students: Cross-Sectional Study. Journal of Medical Internet Research. 2024;26:¢56386. DOI: 10.2196/56386.

4. Feter N, Dos Santos TS, Caputo EL, da Silva MC. What is the role of smartphones on physical activity promotion? A system-
atic review and meta-analysis. International Journal of Public Health. 2019;64(5):679-690. DOI: 10.1007/s00038-019-01210-7.

5. Villinger K, Wahl DR, Boeing H, Schupp HT, Renner B. The effectiveness of app-based mobile interventions on nutrition
behaviours and nutrition-related health outcomes: A systematic review and meta-analysis. Obesity Reviews. 2019;20(10):1465-1484.
DOI: 10.1111/0br.12903.

6. Wang Y, Min J, Khuri J, Xue H, Xie B, Kaminsky LA, Cheskin LJ. Effectiveness of Mobile Health Interventions on Diabetes
and Obesity Treatment and Management: Systematic Review of Systematic Reviews. JMIR mHealth and uHealth. 2020;8(4):e15400.
DOI: 10.2196/15400.

7. Murray A, Marenus M, Cahuas A, Friedman K, Ottensoser H, Kumaravel V, Sanowski J, Chen W. The Impact of Web-Based
Physical Activity Interventions on Depression and Anxiety Among College Students: Randomized Experimental Trial. JMIR Forma-
tive Research. 2022;6(4):¢31839. DOI: 10.2196/31839.

8. Yuan F, Peng S, Khairani AZ, Liang J. A Systematic Review and Meta-Analysis of the Efficacy of Physical Activity Interven-
tions among University Students. Sustainability. 2024;16(4):1369. DOI: 10.3390/su16041369.

9. Bi S, Yuan J, et al. Effectiveness of Digital Health Interventions in Promoting Physical Activity Among College Students: Sys-
tematic Review and Meta-Analysis. Journal of Medical Internet Research. 2024;26:¢51714. DOI: 10.2196/51714.

10. Peng Y, Jing X, et al. Meta-Analysis of Implementation Intentions Interventions in Promoting Physical Activity among Uni-
versity Students. Sustainability. 2023;15(16):12457. DOI: 10.3390/sul51612457.

11. Zhang J, Xu X, et al. A Gamified Mobile Health Intervention to Promote Physical Activity, Executive Function, and
Mental Health in College Students: Randomized Controlled Trial. Journal of Medical Internet Research. 2026;28:¢82769. DOI:
10.2196/82769.

12. Poto¢an V, Nedelko Z, Rosi M. Digitalization of Higher Education: Students’ Perspectives. Education Sciences.
2025;15(7):847. DOL: 10.3390/educscil 5070847.

13. Nikolaichuk OP. Tsyfrovizatsiia ta personalizatsiia: innovatsiini stratehii pidvyshchennia rivnia rukhovoi aktyvnosti
suchasnykh shkoliariv [Digitalization and personalization: innovative strategies for increasing the level of physical activity of mod-
ern schoolchildren]. Akademichni vizii. 2025;(49). Available from: https://www.academy-vision.org/index.php/av/article/view/2342
[in Ukrainian].

14. Livak Ple, Pavlova OM, Kushnir RH. Sport ta innovatsii: rozvytok fizychnoi kultury ta zdorov’ia cherez novatorski pidk-
hody v Ukraini [Sport and innovations: the development of physical culture and health through innovative approaches in Ukraine].
2024. DOI: 10.5281/zenodo.10996773 [in Ukrainian].

15. Bilohur V, Syvokhop E, Marionda 1. Vprovadzhennia tsyfrovykh tekhnolohii ta navychok u sferu fizychnogo vykhovannia
ta sportu v yevropeiskomu osvitnomu konteksti [Implementation of digital technologies and skills in the field of physical education
and sports in the European educational context]. Humanities Studies. 2023;17(94). DOI: 10.32782/hst-2023-17-94-11 [in Ukrainian].

16. Palahniuk T, Kivernyk O. Innovatsiini tekhnolohii yak faktor formuvannia zdorovoho sposobu zhyttia studenskoi molodi na
zaniattiakh z fizychnoi kultury [Innovative technologies as a factor in forming a healthy lifestyle of student youth in physical educa-
tion classes]. Physical Culture and Sport: Scientific Perspective. 2024;1(1). DOI: 10.31891/pcs.2024.1.30 [in Ukrainian].

17. Bull FC, Al-Ansari SS, Biddle S. World Health Organization 2020 guidelines on physical activity and sedentary behaviour.
British Journal of Sports Medicine. 2020;54(24):1451-1462. DOI: 10.1136/bjsports-2020-102955.

Purpose is to develop, scientifically substantiate, and statistically verify the effectiveness of an automated system for personalized
monitoring and correction of higher education students’ physical condition based on cloud low-code technologies integrated into the
Google Workspace ecosystem.

Materials and methods. The experimental study was conducted at the Communal Institution of Higher Education “Kremenchuk
Humanitarian and Technological Academy” within the framework of international scientific collaboration with the National University
of Mar del Plata (Argentina). A total of 120 higher education students were randomly assigned to an experimental group (EG, n = 60)
and a control group (CG, n = 60). The monitoring system was developed using Google Workspace and Google Apps Script. Statistical
analysis was performed using jamovi 2.6.44 software with Pearson’s chi-square test, the Wilcoxon signed-rank test, and Spearman’s
rank correlation coefficient.

Results. The personalized automated intervention significantly improved students’ physical condition. A statistically significant
reduction in BMI was observed in the experimental group (Wilcoxon W = 4856, p <.001, r, = 0.813), whereas no meaningful changes
were found in the control group. A strong positive correlation was identified between students’ digital engagement and BMI reduction
(rs = 0.744, p < .001), confirming the effectiveness of systematic personalized digital support.

Conclusions. The developed cloud-based monitoring system proved to be an effective, scalable, and cost-efficient tool for
supporting students’ health-preserving behavior. The integration of Google Apps Script into the institutional digital environment
enables continuous monitoring, automated personalized feedback, and optimization of teachers’ workload without requiring additional
software or server infrastructure.

Key words: digital interventions, body mass index (BMI), Google Apps Script, physical condition monitoring, higher education.
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3100y TTs BUILOI OCBITH B YMOBAaX CY4acHHMX aKaJEMIYHHX BHKIIMKIB 4acTO CYNPOBODKYETbCS 3HAYHUM 3HIIKCHHSM PYXOBOI
AKTHBHOCTI CTYAEHTCHKOI MOJIOI, 110 aKTyalli3ye MpoOaeMy MOUTYKY HOBUX iIHCTPYMEHTIB 310POB’s130eperkeHHS/

Meroio 11i€i po6oTH € po3poOKa Ta craTUCTHYHA BepHdikamis e(heKTHBHOCTI aBTOMAaTH30BaHOI CHCTEMH IepPCOHAI30BAaHOTO
MOHITOPHHTY Ta KOpEKLii (i3UYHOr0 cTaHy 3100yBaviB BHIIOI OCBITH Ha OCHOBI iHTerpamii XxMapHHX low-code iHCTpyMeHTIB B
incrutyuiiiny IT-indpacTpykrypy.

Marepiaan Ta Metoan. JlociinHo-ekcriepuMeHTaibpHa poboTa peanizoBaHa Ha 0a3i KpemeHuyIpkoi ryMaHiTapHO-TEXHOJIOT Y-
Hoi akaznemii. 3aranpHuil 00csT BUOIpKOBOT CyKynmHOCTI cTaHOBHB 120 3100yBaviB BUIOT OCBITH, sIKi OyJIH PO3IOIICH] IUITXOM IPO-
cToi paHAoMmi3anii Ha ABi piBHOMIpHI rpymu: ekcriepuMmenTansHy (EI, 7 = 60) Ta korTponsny (KT, 7 = 60). Metononoriune o0rpyH-
TYBaHHS JOCIIDKCHHS Ta iHTEpIpeTalis NPUHIXMNIB HU(PPOBUX 310POB’SI30epeKyBaJbHUX IHTEPBEHLIN 3A1MCHIOBAIMCS B MeEXax
MIKHapOoHOI HayKOBOI CITiBIpalli MK 3aKiafaMu BHIIOI OCBiTH Ykpainu Ta Aprentunu. L{udposa apxiTekTypa MOHITOpHHTY Oyna
nobynoBana B exocrctemi Google Workspace, 110 103BOJIHIO ONTHMI3yBaTH MpoIiec 300py MaHUX 0e3 3aJTyYeHHs 30BHIIIHIX CepBEp-
HHX MOTY)XXHOCTEH. SIIpOM CHCTEMH BHCTYIHJIA 3BECHA €JIEKTPOHHA TaONHUIS 3 aBTOMAaTH30BaHUM AJITOPUTMOM PO3PaxyHKY iHAEKCY
macu Tina (IMT) Ta xareropusauii npodiniB 3mopos’s. [Ipouenypa BrpydaHHs Oa3yBaiacst Ha BukopucTtanHi Google Apps Script,
1110 3a0e3MeYrI0 aBTOHOMHY LIUKIIIYHY PO3CHIIKY MIEPCOHATiI30BaHUX email-pekoMeHnariil, cpopMoOBaHHUX BiAMOBITHO A0 aKTyaIbHHX
MeuKo-0ionoriunux npotokoiais BOO3 (Boxuumit GanaHc, Hy TPHLIONOTIYHKN Ppodiib, pyXxoBa akTHBHICTb Ta ririeHa cHy). Kopekuis
KOHTEHTY ITOBiJOMJICHb 3iHCHIOBAJIACs JUHAMIYHO, 3B)KAI0YX HA IHANBIIyaJIbHI aHTPOIOMETPUYHI ITOKa3HUKH KOXXHOTO CTyAEHTA Ta
MOTOYHHMI THXAEHD Mporpamu. s CTaTUCTUYHOTO aHajli3y eMIiPUYHMX JJAHHX BUKOPHCTOBYBAJIOCS IPOrPAMHE CEPEAOBHIIE jamovi
2.6.44. 3 orsny Ha crnielu(iky JaHHX 3aCTOCOBAHO KOMIUIEKC KJIACHYHUX HemapaMeTpudHuX Kputepii: T-kputepiii Binkokcona st
aHaJIi3y BHYTPILIHOIPYIIOBOIO 3CyBY aHTPONOMETPUYHMX ITOKa3HUKIB Ta paHTOBHH KoediuieHT kopemsnil CripMeHa Juis OIiHKY B3a-
€MO3B’s13Ky MK piBHeM I(POBOI 3aTydeHOCTI 3100yBadiB (AKTHBHICTIO ONPAIIOBAHHS IHTEPBEHIIIN) Ta Pe3yIbTaTUBHICTIO HOPMaTi-
3arii MacH Tina.

Pesynpraru. Ha crapTi excriepuMeHTy 3a KomoMoroio kpurepito ) >-IlipcoHa miaTBeprkeHo BUXiHY OXHOPIAHICTH TpyII. ITpo-
TATOM CEMECTPOBOTO BIPOBAKEHHS CHCTEMH Oyno 3a(ikCOBaHO CTATHCTHYHO 3Hauymie 3HmkeHHS IMT B excrneprMeHTanbHIN
rpymi, Mo MiATBEPIKEHO po3paxyHKkamu 3a T-kputepiem Binkokcona (Wilcoxon W = 4856, p <.001, r, = 0.813). Cnocrepiranacs
BHpa)keHa MO3UTHBHA TEHICHLIA 10 IEPEX0ly YYaCHHUKIB i3 KaTeropiit «Hagnumkosa Bara» ta « OxxupiHHs» 10 kateropii «Hopmay.
BoxgHouac aHTpONOMETpHYHI MOKa3HUKH IPEICTABHUKIB KOHTPOJIBHOI IPYIH, sIKi HE OTPUMYBAJIM aJIrOPUTMi30BaHOI MiATPUMKH,
3aJMIIMINCS BiJHOCHO cTabimpHMMHU. KopemsmiiiHnii aHami3 mpoJeMOHCTPYBaB HasBHICTh CHJIBHOTO INPSIMOTO CTaTHCTUYHOTO
3B’S13Ky MiX iHIEKCOM IU(POBOI 3aTy4eHOCTi 3100yBadiB Ta nuHamikow penykuii IMT (r, = 0.744; p < .001), mo mMarematHaHO
0OTPYHTOBY€ BUCOKY €(peKTHBHICTh CHCTEMAaTHYHOI B3a€MOi1 3 HN(POBUMH IiJIKa3KaM{ y 3BUYHOMY JJISl CTYACHTIB KOMYyHIKaIii-
HOMY CEepeJIOBHILI.

BucHoBku. [IpoBeieHe T0CTiIKEHHS TOBOANTS, 10 BUKOPUCTaHHS XMapHHX low-code incTpymeHTiB (Google Apps Script) €
IIEBUM Ta €KOHOMIYHO IOUUIBHUM PIIICHHAM JJISl CTBOPCHHS aBTOHOMHHX 3[0POB’s30€peKyBaTbHAX €KOCHCTEM y BHUILIN IIKOJI.
Po3pobiena apxiTekTypa A03BOJIsI€ aBTOMATU3yBaTH PYTHHHI MPOLIECH MOHITOPUHTY Ta MEPCOHATI30BAHOTO CYNPOBOIY CTYACHTIB
0e3 CTBOPEHHS JOAATKOBOTO aJMIiHICTPAaTHBHOIO HABAHTAXCHHS Ha HAYKOBO-TICAArOTiYHHN CKian. Mojenb JeMOHCTPY€E BHCOKUM
piBeHb MacmITa0OBaHOCTI Ta MOXKe OyTH iHTerpoBaHa B 3aranbHy IT-iH(ppacTpykTypy akazemii sik 6a30BHH MOAYIb MOCTIIfHOTO
MEMKO-TIEIarOTi4HOr0 CynpoBoay. IlomanbIui JOCiPKeHHs CIPSIMOBAaHO Ha PO3IIMPEHHS (QYHKIIOHATY CHCTEMH LUISIXOM iHTe-
rpauii 3 MepcOHAIBHUME CMapT-IPUCTPOSIMH UTA MEPEXOAy OO KOHIEMIi Oe3mepepBHOro 00’ €KTHBHOTO MOHITOPHHTY 370POB’S
MOJIOZ.

Korouosi cioBa: mmdposi intepsenuii, ingekc Macu Ttina (IMT), Google Apps Script, MOHITOPHHT ()i3HYHOTO CTaHy, BUIIA
OCBITa.
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