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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 ɑ = 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 

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.

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].

Frequency Percentage (%)
Learning achievements
   Minimal 6 3.2
   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

Table 1. Frequencies of virtual environments and their dimensions 
about the human anatomy course in nursing students (n=187).
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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 

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.

Learning achievements
Minimum % Regular % Good % Superior % p-value*

Virtual environments 0.050
   Favorable 3 1.9 40 25.8 100 64.5 12 7.7
   Unfavorable 3 9.4 9 28.1 15 46.9 5 15.6
Level of subject depth 0.090
   Favorable 2 1.6 31 24.8 83 66.4 9 7.2
   Unfavorable 4 6.5 18 29.0 32 51.6 8 12.9
Social interaction 0.005
   Favorable 1 0.8 28 22.2 87 69.0 10 7.9
   Unfavorable 5 8.2 21 34.4 28 45.9 7 11.5
Virtuality 0.395
   Favorable 4 2.5 41 25.6 101 63.1 14 8.8
   Unfavorable 2 7.4 8 29.6 14 51.9 3 11.1
Scalability and standardization 0.215
   Favorable 5 2.9 46 26.7 108 62.8 13 7.6
   Unfavorable 1 6.7 3 20.0 7 46.7 4 26.7
Materials and content 0.133
   Favorable 5 3.1 45 27.6 101 62.0 12 7.4
   Unfavorable 1 4.2 4 16.7 14 58.3 5 20.8
Image impact 0.317
   Favorable 5 3.0 42 24.9 108 63.9 14 8.3
   Unfavorable 1 5.6 7 38.9 7 38.9 3 16.7
Accessibility and usability 0.846
   Favorable 5 3.0 43 26.2 100 61.0 16 9.8
   Unfavorable 1 4.3 6 26.1 15 65.2 1 4.3
* Chi-square

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