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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: Virtual learning is characterized by the fact that
the sender and the receiver are not present in the development
of the learning sessions or in the same physical space; it can
be synchronous or asynchronous. In certain subjects such as
Human Anatomy, the teaching was face-to-face, which is
why the question arose whether the virtual teaching of human
anatomy was effective or ineffective.

Objective: To determine the relationship between virtual
environments and learning achievements in the subject of
human anatomy in students of a Peruvian university during the
COVID-19 pandemic.

Methods: Quantitative, descriptive correlational study, 187
undergraduate students participated in the Human Anatomy
subject of the Faculty of Human Medicine of the Universidad
Nacional Mayor de San Marcos. The virtual survey was used
as a technique and a Likert-type scale as an instrument, whose
content validity coefficient was 0.9062 and reliability, applying
Cronbach's Alpha, was 0.956.

Results: Of 100% (187), 82.9% (155) of the respondents
considered the virtual environment favorable and 17.1% (32)
considered it unfavorable. Of those who responded favorably,
the learning achievement was considered: Good 53.5% (100);
regular 21.4% (40); greater 6.4% (12) and minimum 1.6% (3).
The virtual environment and learning achievements are related
according to Pearson = 7.785, p value= 0.051 less than a=0.10
and there is a moderate association with Cramer's V = 0.204.

Conclusions: There is a moderate association between the
virtual environment and the learning achievement of the subject
of human anatomy.

Key words. Learning, anatomy, students.

Introduction.

Virtual environments refer to spaces designed to achieve
specific learning objectives in the current educational context,
virtual environments have become central tools for teaching and
learning [1,2]. These digital spaces are designed to facilitate the
learning process by integrating two fundamental components:
the pedagogical function, which refers to the educational
methodology employed, and the technological infrastructure,
which includes both the software and the organization of
the virtual space, such as virtual classrooms, schedules, and
interaction systems. In such environments, teachers and
students do not share a physical space, presenting challenges
and opportunities for pedagogy [3].

The Ministry of Education of Peru identifies three essential
pillars of virtual learning: interaction, collaboration, and
production. Interaction involves a simultaneous or deferred
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learning process between teachers and students, as well as
among the students themselves [4]. Collaboration refers to joint
activities facilitated by technological means, promoting skills
such as teamwork. Finally, production focuses on experiences
designed by both teachers and students using the tools available
on virtual platforms, resulting in tangible evidence of learning
[5].

There are two main modalities of virtual teaching: synchronous
and asynchronous. In synchronous teaching, teachers and
students interact in real time, allowing immediate resolution of
questions during the class. Conversely, asynchronous teaching
enables students to work at their own pace using pre-recorded
or pre-provided materials, encouraging self-management in
learning [5].

The COVID-19 pandemic forced educational systems
worldwide to abruptly transition to virtual environments due to
social isolation and distancing measures implemented to control
the spread of the virus. This transition particularly impacted
subjects traditionally taught in person, such as human anatomy,
a key discipline in the training of health professionals, which
has historically relied on the direct observation and physical
manipulation of anatomical models and cadavers [6].

The challenge posed by the pandemic sparked a debate
on the feasibility of teaching subjects like anatomy through
virtual platforms, considering that such courses require a high
degree of interactivity, three-dimensional visualization, and
spatial understanding. Therefore, the primary objective of this
study is to evaluate to what extent the implementation of a
virtual environment can replace, complement, or enhance the
learning experience of a highly visual and practical subject like
human anatomy, providing evidence on the effectiveness of
digital teaching in fields traditionally dependent on in-person
instruction.

Methods.

This quantitative study employed a non-experimental,
descriptive-correlational design with the objective of analyzing
the relationship between virtual environments and learning
outcomes in the Human Anatomy course for undergraduate
students. The research was conducted at the Faculty of Human
Medicine of the National University of San Marcos, Lima, Peru,
during 2021. The sample consisted of 187 students enrolled in
the course during the academic years 2020 and 2021.

The virtual classroom setting in this study offered a
combination of synchronous and asynchronous activities.
Participants engaged in real-time instruction during scheduled
sessions and complemented their learning through self-directed
study. Teachers assigned homework that students submitted via
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the educational management system, facilitating continuous
engagement and feedback.

The data collection technique used was a survey, employing
a Likert-scale-based questionnaire designed to evaluate various
dimensions of the virtual environment and its impact on
learning. The instrument included 39 items distributed across
dimensions such as the depth of subject content, interactivity,
the relationship between the virtual classroom and in-person
teaching, scalability and standardization, materials and
content, the impact of images, accessibility, and usability. Each
item was measured using a three-point Likert scale with the
following frequency categories: Never (0 points), indicating
that the evaluated aspect was not present or experienced in the
virtual learning environment; Sometimes (1 point), reflecting
occasional or intermittent presence of the evaluated aspect;
and Always (2 points), representing consistent or continuous
presence of the evaluated aspect. These categories allowed
for a quantitative assessment of each dimension's presence in
the teaching-learning process and facilitated classification into
overall favorable and unfavorable perceptions based on average
scores.

The analysis of responses focused on two global categories:
favorable and unfavorable. This classification allowed for
an evaluation of student perceptions regarding each of the
mentioned dimensions and facilitated statistical analysis to
verify the existence of a significant relationship between virtual
environments and learning outcomes.

Regarding the validity of the instrument, the content validity
coefficient (CVC) was employed for each item, achieving high
validity by summing the obtained values and dividing them
by the total number of questions. Additionally, a pilot test
was conducted with 19 students, and the Cronbach's Alpha
coefficient was used to measure internal reliability, yielding
satisfactory results that validated the instrument's consistency.

For data processing, SPSS software version 25 was used, along
with Microsoft Excel to support descriptive analysis. Measures
of central tendency and standard deviation were calculated to
evaluate the distribution of responses. To test the hypotheses,
Pearson's chi-square test was employed with a 5% level of
significance.

Results.

According to the data obtained (Table 1), 61.5% of the students
reported a “Good” learning achievement, while 9.1% reached
a “Superior” level. The virtual environments were considered
favorable by 82.9% of the students, and 66.8% perceived a
good depth in the topics addressed in the course. In addition,
the majority found the social interaction (67.4%) and virtuality
(85.6%) favorable.

Bivariate analysis (Table 2) showed a significant association
between virtual environments and learning achievement
(p=0.050), as well as between social interaction and learning
achievement (p=0.005). In both cases, students who perceived
these aspects as favorable tended to achieve better results.
However, other dimensions such as virtuality (p=0.395),
scalability (p=0.215), and materials and content (p=0.133) did
not present significant associations with learning achievement.
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Table 1. Frequencies of virtual environments and their dimensions
about the human anatomy course in nursing students (n=187).

Frequency Percentage (%)

Learning achievements

Minimal 6 32

Regular 49 26.2

Good 115 61.5

Superior 17 9.1
Virtual environments

Favorable 155 82.9

Unfavorable 32 17.1
Level of subject depth

Favorable 125 66.8

Unfavorable 62 33.2
Social interaction

Favorable 126 67.4

Unfavorable 61 32.6
Virtuality

Favorable 160 85.6

Unfavorable 27 14.4
Scalability and standardization

Favorable 172 91.9

Unfavorable 15 8.1
Materials and content

Favorable 163 87.2

Unfavorable 24 12.8
Image impact

Favorable 169 90.4

Unfavorable 18 9.6
Accessibility and usability

Favorable 164 87.7

Unfavorable 23 12.3
Discussion.

The findings of this study are consistent with previous research
highlighting the positive role of virtual environments in
education. For example, Ponce [7] argues that academic training
in virtual environments is adequate, as students develop skills
to search, verify, and generate knowledge. This autonomous
learning process aligns with our research results, which indicate
that virtual environments enhance both the acquisition of
knowledge and students' ability to integrate it effectively [8].

Regarding the depth of content in virtual environments, our
results align with those of Lara et al. [9], who concluded that
these platforms foster a greater volume of information and
better knowledge retention. The ability of students to access a
wide variety of resources and delve into the material without the
limitations of traditional classrooms may explain the positive
impact observed on learning [10].

Similarly, interactivity within virtual environments was a
critical factor in the teaching process. Padilla et al. [11] found
that interactivity in these environments enhances personal
and interpersonal competencies, fostering more dynamic and
collaborative learning. Our study observed a similar trend,
where interaction between students and teachers, mediated
by virtual tools, strengthened the development of critical and
communication skills essential for professional training [12].



Table 2. Bivariate analysis between learning achievements and virtual environments and their dimensions (n=187).

Learning achievements

Minimum % Regular

Virtual environments

Favorable 3 1.9 40

Unfavorable 3 9.4 9
Level of subject depth

Favorable 2 1.6 31

Unfavorable 4 6.5 18
Social interaction

Favorable 1 0.8 28

Unfavorable 5 8.2 21
Virtuality

Favorable 4 2.5 41

Unfavorable 2 7.4 8
Scalability and standardization

Favorable 5 2.9 46

Unfavorable 1 6.7 3
Materials and content

Favorable 5 3.1 45

Unfavorable 1 4.2 4
Image impact

Favorable 5 3.0 42

Unfavorable 1 5.6 7
Accessibility and usability

Favorable 5 3.0 43

Unfavorable 1 43 6

% Good % Superior % p-value*

0.050
25.8 100 64.5 12 7.7
28.1 15 46.9 5 15.6

0.090
24.8 83 66.4 9 7.2
29.0 32 51.6 8 12.9

0.005
222 87 69.0 10 7.9
34.4 28 45.9 7 11.5

0.395
25.6 101 63.1 14 8.8
29.6 14 51.9 3 11.1

0.215
26.7 108 62.8 13 7.6
20.0 7 46.7 4 26.7

0.133
27.6 101 62.0 12 7.4
16.7 14 58.3 5 20.8

0.317
24.9 108 63.9 14 8.3
38.9 7 389 3 16.7

0.846
26.2 100 61.0 16 9.8
26.1 15 65.2 1 43

* Chi-square

The relationship between virtual classrooms and learning
also showed positive results, indicating that incorporating
information and communication technologies into e-learning
motivates students. Our research suggests that virtual classrooms
provide an environment that fosters active participation. This is
partly due to the flexibility and accessibility these environments
offer, which increases engagement from both students and
teachers [13].

Another relevant aspect was the scalability and standardization
of virtual environments. Using platforms such as Wix to develop
digital portfolios for courses like anatomy promoted more
enduring learning [14-16]. In our research, this standardized
approach not only facilitated the management of large numbers
of students but also maintained the quality of the teaching
process, suggesting that virtual environments can expand
without compromising educational quality.

Materials and content in virtual environments were also
positively evaluated. The use of digital tools such as WhatsApp,
Zoom, Google Meet, and Classroom not only facilitates access to
information but also promotes autonomy and self-management
in learning [5,6,13]. Our research found that these platforms
improve the availability of educational content, which is crucial
for ensuring continuous and accessible learning.

The impact of images in virtual environments was identified
as a key resource in the teaching process. Digital images
enable a better understanding of concepts by clearly and
accurately reflecting reality [17,18]. This finding aligns with our
results, where the use of images on virtual platforms not only
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complemented theoretical content but also facilitated students'
internalization of concepts.

Finally, the accessibility and usability of virtual environments
were other relevant aspects identified in our research. Platforms
like Moodle and Canva were perceived by students as highly
accessible and easy to use. This aspect is crucial, especially
in contexts where connectivity may be limited, as it ensures
students can access educational resources without significant
technological barriers [19].

One of the main limitations of this study is its cross-sectional
design, which prevents establishing causal relationships
between the use of virtual environments and the observed
learning outcomes. Additionally, the data is based on students'
perceptions, which may introduce subjective biases in the
responses. The sample was also limited to a single educational
institution, potentially restricting the generalizability of the
findings to other populations or educational contexts. Lastly,
variability in students' access to technology and the quality of
connectivity may have influenced the learning experience, which
was not controlled in this study. A key limitation of this study
is the exclusive focus on nursing students, which may not fully
capture the challenges faced by students in other health-related
disciplines, such as medical students, who require technical
dissection skills that are more challenging to develop in a virtual
environment. Future studies should consider including diverse
student populations to explore discipline-specific needs and
outcomes in virtual learning settings.



Future research should continue to explore the use of virtual
environments, considering different methodologies and
populations, to further understand their impact and effectiveness
in higher education. As technology evolves, it is essential
for educational institutions to adapt their teaching strategies
to include digital tools that enrich the learning experience,
promoting more inclusive and accessible education.

Conclusion.

The results of this study demonstrate that virtual learning
environments effectively promote academic achievement
in nursing students taking the human anatomy course. The
analyzed dimensions, such as interactivity, scalability, and the
impact of materials, significantly contribute to the learning
process, facilitating the acquisition of knowledge and the
development of key competencies. These conclusions align
with previous research emphasizing the importance of quality
and accessibility in virtual environments to optimize learning in
contemporary educational contexts.
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