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Abstract

Background. Digital learning tools have become integral to higher education, offering students enhanced accessibility, flexibility, and
engagement. However, their effectiveness depends on usability, reliability, and alignment with academic needs. Limited research has explored
students’ experiences with these tools across diverse educational systems. This study examines the frequency of use, perceived benefits, and
challenges of digital learning tools among university and college students in multiple countries.

Methods. A cross-sectional survey was conducted among 103 Kazakhstan, Russia, South Korea, Turkey, Germany, the USA, and Canada
medical students. A structured questionnaire assessed demographic characteristics, usage patterns, and perceptions of digital learning tools.
Responses were meas-ured using a fivepoint Likert scale, and statistical analyses, including correlation analysis, were performed to identify key
factors influencing student satisfaction and engagement.

Results. The study revealed a high engagement rate with digital learning tools, with 73.1% of students frequently utilizing online
resources. Despite this, students reported significant challenges: 57.2% struggled to find reliable information, 62.8% questioned content accuracy,
and 71.5% found tools lacking interactivity. Correlation analysis indicated that perceived reliability and usability strongly influenced student
satisfaction and motivation.

Conclusions. Findings highlight the need for improvements in digital learning tools to enhance accuracy, engagement, and personalization.
Addressing these challenges can optimize student learning experiences and contribute to more effective, student-centered educational strategies.
Future research should explore interventions that enhance content credibility and interactive learning features.
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Introduction

The rapid advancement of digital technology has
profoundly transformed higher education, reshaping how
students access, engage with, and process information. The
increasing reliance on digital tools, from online learning
platforms to interactive applications, has introduced
new opportunities for flexible and personalized learning
experiences. However, as these tools become an integral part
of modern education, it is essential to assess their usability,
accessibility, and overall educational value to ensure they
effectively support students’ academic success[1-3].

Understanding how students interact with digital
learning tools is crucial for optimizing their effectiveness
and addressing potential challenges. Factors such as ease
of use, reliability of online resources, and the ability to
personalize learning experiences significantly shape student
engagement and academic performance. While previous
studies have explored various aspects of digital education,
there remains a need for a more comprehensive evaluation
that considers students' perspectives across diverse cultural
and academic contexts. Educational experiences vary by

Materials and Methods
Study Setting, Period, and Design

This study employed a cross-sectional methodology
to assess a digital tool's usability, func-tionality, and
educational value through a structured questionnaire. The
survey was conducted over two weeks, from November 23
to December 11, 2024.

Participants

The study sample included medical university
and college students aged 18 to 25 years. A total of 103
respondents participated in the survey. Participants were
recruited from multiple countries, including Kazakhstan,
Russia, South Korea, Turkey, Germany, the USA, and Canada.

Data Collection Tools

A structured questionnaire was designed to gather
data on the usability and accessibility of the digital tool, as
well as its educational value. The questionnaire contained
closed- and open-ended questions covering the following
topics: "How often do you use online resources for self-
education? “”Do educational platforms meet your individual
needs and preferences?”. "Do you face difficulties finding
high-quality and reliable educational materials?". "What
challenges do you encounter in self-learning?". "How
important is it for you to have the opportunity to create
personalized courses tailored to your personal educational
goals, needs, and preferences?

The questionnaire underwent pre-testing with a
small subset of students to assess clarity and reliability.
Internal consistency was measured using Cronbach’s alpha,
and expert review ensured content validity.

Results

The boxplots illustrate key insights into students’
experiences with online learning, highlighting common
trends and response variations - frequency of Online
Resource Usage. The median value is around 2, indicating
moderate use of online resources. The interquartile
range (IQR) is narrow, showing consistency in responses.
Outliers at the higher end suggest that a few participants
rely extensively on online learning platforms—satisfaction
with Educational Resources. The median response is close
to 2, indicating moderate satisfaction. A slightly wider IQR
suggests varied opinions, with some participants rating
their experience more positively. A few outliers reflect

region and institution, making cross-national analyses
useful for identifying universal and specific trends [4,5].

Using a structured questionnaire distributed across
multiple countries, this research seeks to provide valuable
in-sights into students’ satisfaction with online education
and identify areas for improvement. The study aligns
with the principles of open learning, which emphasize
personalized and meaningful educational experiences
tailored to individual goals and preferences [6,7]. To ensure
clarity and reliability, the questionnaire was pre-tested
before data collection, following best practices in survey
design

The findings of this study will contribute to
the ongoing discourse on digital education, of-fering
recommendations for enhancing the usability, accessibility,
and engagement of digital learning environments. Given the
increasing role of digital tools in higher education, these in-
sights are essential for improving online learning strategies
and fostering more effective, stu-dent-centered educational
experiences.

Sample Size Determination

The study included a convenience sample of 103
participants. Although no formal sample size calculation
was performed, the study aimed to achieve a diverse
representation of students across different countries and
educational institutions.

Data Collection and Procedures

The questionnaire was self-administered and
distributed online via Google Forms. Partici-pants
were invited to complete the survey through various
digital platforms, including email and social media. The
questionnaire was pre-tested to ensure clarity and reliability,
and minor ad-justments were made before data collection.

Statistical Analysis

Data were analyzed using SPSS software version
27.0 (IBM Corp., Armonk, NY, USA). De-scriptive statistics,
including frequencies, proportions, means, and standard
deviations, were calculated to summarize digital learning
tools' demographic characteristics and usage patterns.
Responses to Likert-scale questions were analyzed
using mean scores and standard deviations. The internal
consistency of Likert-scale items was assessed using
Cronbach’s alpha. Pearson’s correlation analysis examined
associations between perceived reliability, usability,
and student satisfaction. Open-ended responses were
thematically analyzed to identify key challenges and trends
in self-learning among students. A p-value of <0.05 was
considered statistically significant for all analyses.

higher satisfaction levels and difficulties in finding reliable
information. The median response is around 3, indicating
that many participants struggle with accessing trustworthy
information. The IQR is relatively wide, showing significant
variability in responses. Upper outliers suggest that
some individuals experience severe difficulties, such as
time consumption. The median is at the lowest value (0),
suggesting that most respondents do not perceive time
consumption as a significant issue. The responses are highly
concentrated at the lower end, with minimal variability -
inaccurate Information. The median value is relatively high
(around 3-4), highlighting that information accuracy is a



Astana medicinalyk zhurnaly, Volume 125, Number 1 (2025)

significant concern. The IQR is wide, indicating differing
perceptions of inaccuracy. Some outliers indicate extreme
dissatisfaction, such as a lack of interactivity. The boxplot
shows a lower median value (0), indicating that interactivity
is not a significant issue for most participants. Responses
are highly concentrated at the lower end, with no significant
variation—the importance of Creating Personalized
Courses. The median response is above 3, reflecting a strong
preference for customized learning experiences. A wider
IQR suggests that most participants recognize the value of

personalized courses—loss of Motivation. The median is
at its lowest value (1), suggesting that most respondents
do not struggle with motivation loss. A few upper outliers
indicate that some individuals experience a significant drop
in motivation—and interest in an Innovative Platform for
Self-Learning. The median response is around 1, indicating
limited enthusiasm for new self-learning platforms. A few
outliers suggest that some participants show higher interest,
pointing to a potential niche demand (Figure1).
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Figure 1 - Boxplot analysis of online learning experiences (resource usage, satisfaction, barri-ers)

This analysis provides valuable insights into
students' experiences with online learning. It focuses
on their use of digital resources, satisfaction levels, and
challenges encountered. The data is presented through
histograms, visually representing key factors influencing
self-directed learning.

The analysis revealed a high level of engagement with
online resources, with 73.1% of stu-dents reporting that
they "Always" or "Often" use digital platforms. In contrast,
only a tiny propor-tion reported infrequent or no usage.
Satisfaction with educational resources demonstrated a
significant trend (p=0.021), with 69.4% of respondents
expressing consistent satisfaction, sug-gesting that digital
platforms effectively meet academic needs.

However, challenges in finding reliable information
were prevalent, with a statistically sig-nificant difference
observed (p=0.036); 57.2% of students reported
experiencing difficulties "Of-ten" or "Sometimes." Similarly,
concerns about the accuracy of online information were
wide-spread, as 62.8% of respondents frequently questioned
the reliability of digital learning materials.

A notable finding related to self-learning motivation
(p=0.041), with 58.3% of students indi-cating that they
"Sometimes" or "Often" experience a decline in motivation.
Additionally, a lack of interactivity emerged as a significant
concern, with 71.5% of students stating that digital learning
environments lack engagement, underscoring the need for
more interactive and immersive tools.

No significant differences were observed in students’
willingness to adopt innovative learn-ing platforms
(p=0.594), suggesting a stable level of interest in new
educational technologies. Similarly, while the importance of

personalized courses was widely acknowledged (p=0.067),
no statistically significant variation was found among
different student groups.

Overall, the findings highlight the widespread
reliance on online resources while identifying key challenges
such as information reliability, motivation loss, and limited
interactivity. Address-ing these barriers through higher-
quality content, engagement-driven tools, and adaptive
learn-ing models could enhance the overall effectiveness of
online education (Figure 2).

The correlation heatmap provides insights into the
relationships between various factors af-fecting students'
online learning experiences. Frequency of Online Resource
Usage showed a positive correlation with Satisfaction with
Educational Resources (r = 0.46), suggesting that stu-dents
who used online resources more frequently tended to be
more satisfied with their educa-tional materials. However,
Difficulties in Finding Reliable Information negatively
correlated with Satisfaction with Educational Resources (r
=-0.46), indicating that students who struggled with finding
reliable information were less satisfied.

Inaccuracy of Information had a strong negative
correlation with Loss of Motivation (r = -0.40), suggesting
that students who perceived information as inaccurate were
more likely to experience a decline in motivation. Lack of
Interactivity and the Importance of Creating Personalized
Courses were positively correlated (r = 0.23), indicating
that students who lacked interactivity were more inclined to
favor personalized courses.
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Figure 2 - Comparative analysis of students' perspectives on online learning

Interest in Using an Innovative Platform for Self- barrier to online learning.

Learning was negatively correlated with the Importance These findings highlight the importance of
of Creating Personalized Courses (r = -0.27), implying that addressing information accuracy, interactivity, and

students W}_lo valued p.er-sorllahz(?d learr.nng EXPETIENCes  personalized learning options to enhance students' online
were less interested in using innovative self-learning learning experiences (figure 3).

platforms. Time Consumption did not correlate strongly
with other variables, suggesting that it was not a significant
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Figure 3 - Correlation heatmap of factors influencing online learning outcomes
Discussion

The findings of this study provide valuable insights both the benefits and challenges associated with digital
into students' experiences with online learning, highlighting  education. The results indicate a high level of engagement
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with online resources, with most students frequently
utilizing digital platforms. However, while satisfaction with
educational resources is generally positive, key barriers
such as difficulties in finding reliable information, concerns
about accuracy, and lack of interactivity present significant
challenges to online learning effectiveness.

A notable concern identified in the study is the
difficulty of accessing trustworthy infor-mation. The wide
interquartile range (IQR) and the high median value for
this variable suggest that students encounter substantial
variability in their ability to find credible resources. This
issue is further reinforced by the negative correlation
between difficulties in finding reliable information and
satisfaction with educational resources (r = -0.46). These
findings highlight the need for im-proved content curation,
verification mechanisms, and guidance on distinguishing
credible sources within online learning platforms. As
noted by Torres, proactive adaptation in online teaching is
essential to enhance online education's quality, including
developing comprehensive operational plans that evaluate
students' communication and resource accessibility [8].

Another key challenge is the perception of inaccurate
information, which has a strong nega-tive correlation
with motivation loss (r = -0.40). Students who frequently
encountered inaccurate materials were more likely to
experience a decline in motivation, potentially affecting
their aca-demic performance. Addressing this issue requires
a multi-faceted approach, including imple-menting peer-
reviewed content, expert validation, and student feedback
mechanisms to enhance information reliability. Research by
Mckenna et al. emphasizes the relationship between the type
of online learning environment and student engagement,
indicating that underutilization of re-sources can negatively
impact motivation and attainment [9]. Therefore, ensuring
the accuracy of online materials is crucial for maintaining
student motivation and engagement.

The results also indicate that students recognize
the importance of personalized learning experiences, as
reflected by a strong preference for customized courses.
The positive correlation between the lack of interactivity
and the demand for personalized courses (r = 0.23)
suggests that students who experience low engagement in
online learning environments seek more tailored learning
solutions. This aligns with existing literature emphasizing
the benefits of adaptive learning models in fostering student
engagement and improving knowledge retention. Lawrence
et al. and Quigley et al. highlight that students’ decisions to
access specific online resources re-flect their engagement
levels, reinforcing the need for personalized educational
experiences [10,11].

Interestingly, while students acknowledge the
value of innovative self-learning platforms, the median

Conclusion

This study highlights the widespread use of digital
learning tools among university and col-lege students
across multiple countries, emphasizing their benefits and
limitations. While 73.1% of students frequently engage with
online resources, concerns about information reliability
(57.2%), content accuracy (62.8%), and interactivity
(71.5%) persist. Correlation analysis further reveals that
perceived reliability and usability significantly impact
student satisfaction and motiva-tion. Improvements in
content credibility, interactive features, and personalized
learning experiences are necessary to enhance digital
learning. Addressing these challenges can foster more
effective, student-centered educational strategies. Future

response suggests limited enthusiasm for adopting new
technologies. The lack of significant response variation (p
= 0.594) implies a relatively stable interest in emerging
learning tools, possibly due to their effectiveness or
usability concerns. Future research could explore the
factors influencing students’ willingness to adopt novel
digital learning solutions. As noted by Davis et al.,, engaging
students as co-designers in developing online resources can
enhance usability and effectiveness, addressing their needs
and preferences more effectively [12].

Despite these challenges, time consumption was not
perceived as a significant barrier to online learning, with
responses highly concentrated at the lower end of the scale.
This suggests that students generally find digital learning
time-efficient, supporting its continued integration into
educational systems. However, the study also highlights
a potential niche demand for interactive and engaging
learning platforms, as evidenced by outliers indicating
strong interest in innovative approaches. As indicated by
Norze, the critical role of online student engagement in
determining academic success cannot be overstated, as
students' grades are closely linked to their access to online
resources [13].

The findings underscore the importance of
enhancing information reliability, promoting in-teractive
learning experiences, and incorporating personalized
learning strategies to improve students’ online education
experiences. Addressing these issues through well-
structured digital content, engagement-driven tools, and
adaptive learning methodologies could significantly en-
hance the effectiveness of online education. Future studies
should focus on longitudinal as-sessments to determine the
long-term impact of these factors on students' academic
performance and learning satisfaction, as suggested by the
potential of learning analytics to provide valuable insights
into student engagement and performance[14].

Limitations of the Study

This study offers valuable insights, but several
limitations should be considered. First, the cross-sectional
design prevents us from establishing causal relationships
between students’ online learning experiences and their
satisfaction or challenges. Additionally, the reliance on self-
reported data may introduce recall or social desirability
bias, potentially affecting the accuracy of responses. With
a limited sample size, the findings may not fully represent
the broader student population, emphasizing the need for
future studies with more extensive and diverse samples to
improve generalizability. Further research could incorporate
qualitative methods, such as inter-views or focus groups, to
explore students' perceptions in greater depth and identify
potential strategies to enhance online learning experiences.

research should explore innovative solutions, such as
adaptive learning models and Aldriven content verification,
to optimize the online learning experience.
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Tyitlingeme

Hudgppavlk 6inim 6epy kKypaadapel sxorapwsl 6inim 6epydiy adxcolpamac 6esiciHe aliHandbl. Cmydenmmepze Ko/axcemimoinikmi,
ukemoinikmi xcaHe mapmulaydsl apmmolpadel. [lezeHmeH, onapdviy muimdiaiei natidansaHydsly kKapanaliblMObLAbIFbIHA, CeHIMOiNi2iHe JHcaHe
akademusinblK Kajxcemminikmepee calikecmizine 6atinaHbicmbl. Bya Kypaadapdst apmypai 6inim 6epy scyliesepinde KoadaHy madxcipubeciHe
apHa/araH 3epmmeysep camvl wekmeyai. bysa 3epmmey yHusepcumemmep MeH Koaaedxcdepdiy cmydeHmmepi apacbiHOa caHoblK 6i1im 6epy
Kypaa0apblH halldanaHy xcuiniein, Ka6bLA0aHFaH apmblKWbLAbIKMAapOobl JHcaHe MyblHOaraH Macenenepdi sepmmetiol.

9ddicmepi. Kazakcman, Pecetl, Oymycmixk Kopes, Typkus, lepmanus, AKL xcane Kanadadan 103 meduk-cmydenm apacbiHoa kes10eHeH
cayaaHama xcypeizindi. KypblabimoblK cayasHama demozpadusavlk cunammamanapobl, yazisepoi natidanaHy xcaHe camoblk 6iaim Gepy
Kypa/s0dapuiH Kabwulidaydsl 6arasayra MymKiHOik Gepdi. Kayanmap Jlalikepmmiy 6ec 6a1410blK wkKaaacel 6olibiHWa eauweHoi, coHdatl-ak
cmydenmmepoiy KaHaFrammauyblHa %CaHe MapmbliyblHa acep ememiH Hezizzi pakmopaapdsl aHblkmay ywiH KOppeasyusablk maaoay
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JHcyp2izindi.

Hamuoicenep. 3epmmey dcorapul OeHeelidezi Kambicydbl aHblkmadwvl: cmydeHmmepdiy 73,1% oHaallH pecypcmapdvl yHemi
natidananadvt. OcbiFaH KapamacmaH, cmydeHmmep atlmapavikmail macenenepdi aman emmi: 57,2% cenimdi aknapammoel maéyoa
KublHObIKMapra man 60.10bl, 62,8% YCbIHLLAFAH MA3MYHHbIH 0a/10i2iHe KyMaH keamipdi, an 71,5% kypaadapdvel scemkinikmi uHmepakmugmi
emec den caHadvl. Koppeasyusabik maaday Kabbla0aHFaH ceHimMOinik neH natidanaHy KapanatibLMObLIbIFbI cmydeHmmepoiy KAHAFAMmMaHyblHa
JicaHe yadxcoeMeciHe atimapavikmati acep ememiHiH Kepcemmi.

KopbimuiHObL. AnvinFan Hamudiceaep cmydeHmmepdi mapmy JcaHe dcekeneHdipydiy daadiein apmmulpy ywiH caHOblK 6iaim 6epy
Kypa/adapuiH scemindipy Kasxcemmisniein kepcemedi. TabvlLara macenenepdi weuy cmydenmmepoin 6i1im 6epy masicipubecin oymaiiiaHdbipbin,
cmydeHmKe 6arbimmanarax muimoipek 6i1imM 6epy cmpameausiAapbit a3ip/eyze biknaa emyi MymkiH. byoaH api MasmyHHbIH ceHimOinieit jcaHe
0KbIMyOdblH UHMepaKmuemiaizin aqpmmulpy WapanapuiH eHzizyze 6arbIMmmarax sepmmeyaep xiypaisy Kaxcem.

Tytiin ce3dep: yudpavik 6inim bGepy Kypasadapel, cmydeHmmepoiy KamuiCybl, OHAAUH 6iniM, JicoFapel 6i1iM, natidasanydviy
KapanatibiMObIAbIFbl, MA3MYHHbIH CeHiMOiniel.
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Pe3ome

Hugpossle obpasosamenbHble UHCMPYMEHMbl CMAAU HEOMBEMAEMOU YaCmblo 8blcUle20 06pa308aHusl, obecnevusas cmydeHmam
wupoKull docmyn K y4ebHbIM Mamepuanam, 2u6Kkocms u gossevyeHHocmyb. O0Hako ux sgekmusHocme 3agucum omydobcmea ucno16308aHuUsl,
HadedxcHOoCMU U coomeemcmaust akademuveckum nompebHocmsm. O2paHuveHHoe KoAu4ecmao uccaedo8anutl NocesiuyeHo UsyveHuro onblma
cmydeHmos 8 npumeHeHuu OAHHLIX UHCMPYMEHMO8 8 pa3/Nu4HbIX 06pazosamenbHuIX cucmemax. /laHHoe ucciedosaHue aHaausupyem
yacmomy ucno/1b308aHusl, B0OCNPUHUMAEMble NPEUMYWeCmad U C/I0HCHOCMU, C KOMOPbIMU CMAIKUBAMCs 06y4arujuecs yHusepcumemos u
Ko/1/1e021cetl 8 HeKOMOPbIX CMPAHAX.

Memodbl. Bblio nposedeHo nonepeyuHoe uccaedoganue cpedu 103 cmydenmos-medukos uz Kazaxcmawua, Poccuu, HxcHoti Kopeu,
Typyuu, l'epmanuu, CLIA u Kanadel. CmpykmypuposaHHas aHKema eK104ana 80npocsl o demMo2paguyecKux Xapakmepucmukax, nammepHax
UCNO0/1b308AHUS U 80CNPUAMUU YUPPOBbLIX 06pa308amenbHbIx UHCMpyMeHmos. Omeemol 0YeHU8aAUuCs No namubaanvHol wkase Jlukepma.
/151 8bisigA€HUS KAIOYe8bIX PAKMOPO8, 8AUSWUX HA Y008.1eM80PEeHHOCMb U 808/1€4eHHOCMb CMyJeHMO08, UCN0/1b3080/1CS1 KOPPEASYUOHHBIU
aHaaus.

Pezynbmamol  uccnedosaHust NOKA3AAU  BbICOKUL  YpOBEHb  B808/€4EHHOCMU 06y4aloWuxcsi 8 UCN0/b308aHUe YUPhpossbix
06pasosamenvHbIX UHCMpPyMeHmos, 73,1% pecnoHdeHmos peaynspHo obpawjaromcsi K OHAalUH-pecypcam. OOHAKO OblIU Bbls8AEHbI
3HayumesnvHvle mpyoHocmu: 57,2% cmyodeHmos ucnslmul8arm C/A0#CHOCMU € NOUCKOM docmogepHoll uHgopmayuu, 62,8% comHesaromes
8 mouHocmu npedcmae/ieHH020 KoHmenma, a 71,5% ommeuarom HedocmamoyHyr UHMEPAKMUBHOCMb UHCMpyMeHmos. KoppeasayuoHHblii
aHa/au3 noKasas, Ymo ocnpusimue HadexCcHocmu u y0o6cmea Ucnonb308aHUsl CYyWecmeeHHO 81usiem Ha y0081emeopeHHOCMb U MOMU8AyUIo
cmydeHmos.

Buigodvl.  IlosyyeHHble OaHHble noddepkusarom HeobXo00UMOCmb CO8EPUIEHCMBO08AHUS YUPPOBbIX 06pa3oeamenbHbIX
UHCMPYMEHMO8 € Yeablo NOBbIWEHUs] MOYHOCMU, UHMEePaKmu8HOCmMU U NepcoHaAUu3ayuu. YcmpaHeHue 8bls8/eHHbIX Npo6aeM Modxcem
cnoco6cmeosames onmuMu3ayuu 06pazo8amenbHO20 npoyecca U pazeumuio 6osee IPPHeKmueHbIX, OPUCHMUPOBAHHbBIX HA CMYOJeHmos,
o6pazogamenbHuix cmpamezull. Bydywue uccsedo8anust 001cHbl 6blMb HANPABAEHbl HA U3y4YeHUue Memodog nogblueHuUs1 d0CMo8epHOCMuU
KOHMeHmMa u yyvuweHust UHMepakmusHslX YHKYUll 06yueHus.

Karwuesvle caosa: yugposvie 06pazoeamesnbHble UHCMPYMEHMbl, 808/1€YEHHOCMb CMYyJeHmos, OHAAlH-06pa308aHue, 8bicuiee
06pazosatue, y0o6cmaeo uchob308aHuUs, 00CMOBEPHOCMb KOHMeHmMa.
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