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Abstract

Background: The COVID-19 pandemic prompted rapid changes in medical education, accel erating the adoption of online and
distance learning methods as alternatives to traditional teaching. While these approaches offered logistical advantages, students
worldwide reported significant limitations, particularly in terms of motivation, clinical exposure, and hands-on skill acquisition.
Despitetheincreased use of digital teaching during the pandemic, core educational objectives and the mission of medical training
remained unchanged, emphasizing the continued importance of practical experience.

Objective: This study aims to investigate the impact of the COVID-19 pandemic on current teaching methods in medical
education and to explore students' perceptions of onlinelearning, telemedicine, artificial intelligence, and other modern educational
alternatives.

Methods: This observational, cross-sectional multicentric study surveyed a cohort of Romanian medical students using a
self-developed 48-item online questionnaire distributed via social media. Data were collected over 6 weeks (February-March),
yielding 451 responses, of which eligible participants included students in clinical years or preclinical students interested in
surgical or orthopedic careers, with a heavy representation of the Medicine and Pharmacy University of Timisoara. Statistical
analysis was performed using Microsoft Excel and JASP (University of Amsterdam; version 0.95.4).

Results: A total of 436 responses were analyzed, with students favoring online or hybrid formats for lectures but preferring
on-siteteaching for practical training. Reduced patient interaction and limited skill acquisition were the main drawbacks of online
practical education. Acceptance of hybrid learning correlated with more positive perceptions of teaching methods and a lower
perceived desire to cheat.

Conclusions: The COVID-19 pandemic brought significant changes to the way medicine is being taught in Romania, but it
also brought a clearer picture for students and medical staff on how they want medical education to be done. Online cheating
remains a significant challenge, but it is being tackled at the moment with different algorithms being tested.
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Introduction

The COVID-19 pandemic represented aperiod of transition and
adaptation of teaching techniques, particularly within medical
schools. Furthermore, it acted as a catalyst for the
implementation of innovative teaching methods, particularly
through the widespread adoption of online learning, which
served as an alternative to the traditional teaching approaches
used before this period [1-3]. Beyond curriculum reorganization
[2], this period al so facilitated innovation in medical education
by accelerating the implementation of distance learning
approaches, including webinars, newly adopted digital platforms,
and virtual reality—based instructional methods [4,5].

Despite the advantages associated with online teaching methods,
such as increased time flexibility, improved time efficiency,
enhanced comfort dueto the absence of commuting, and reduced
financial costs, students reported several perceived
disadvantages, including decreased motivation for learning, loss
of direct clinical contact with patients and health care staff, and
a reduction in hands-on practical experience [6,7]. Both the
advantages and di sadvantages were consistently highlighted by
medical students across different regions of the world and
countries with varying levels of socioeconomic development,
including the United Kingdom, Iran, Pakistan, Saudi Arabia,
as well as countries in Asia and Europe [6,8-10]. Moreover,
similar findings were reported in Romania, where the overall
student perception of the impact of the COVID-19 pandemic
was predominantly negative (78%) [11].

When comparing the prepandemic and pandemic periods
retrospectively, it can be stated that the fundamental teaching
methods used in medical education have largely remained
unchanged, owing to the essential need for practical experience
acquisition and the devel opment of asolid theoretical knowledge
base closely integrated with clinical practice[12]. Furthermore,
the mission of medical education remains constant regardless
of context and represents the cornerstone for the devel opment
of future generations of physicians [13]. At the same time,
retrospective analysisindicatesthat the use of distancelearning
methodsincreased significantly during the COVID-19 pandemic
compared with the prepandemic period. Stoehr et al [14]
emphasized that the purpose of online education is to achieve
educational objectives rather than to replace them.

Tabatabai [15] emphasized the critical importance of students’
physical presence during training periods, highlighting the
necessity of acquiring hands-on practical experience, as well
as the limitations of virtual teaching methods in fostering
practical competenciesand clinical reasoning skills. Adaptability
represents an indispensable quality for any future physician, as
it requires creativity and the ability to respond to ever-evolving
clinical contexts. In the postpandemic era, medical students
must also acquire competencies related to telemedicine, asthis
modality has already become an integral component of health
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care delivery and is expected to expand substantialy in the
future [16].

In Romania, during the COVID-19 pandemic, the continuity of
the educational process was ensured through distance learning
modalities. Before this period, the use of telemedicine was
limited. Following the pandemic, the adoption of onlineteaching
methodsincreased significantly compared with the prepandemic
era; however, their use has been reduced now that the pandemic
period has passed.

The primary objective of this study isto analyze the effects of
the COVID-19 pandemic on currently used teaching methods,
particularly the use of onlineinstructional approaches, and their
impact on the training of future generations of surgical
physicians, among a cohort of Romanian medical students.
Additionally, this study aims to examine students’ perceptions
regarding the use of artificial intelligence (Al), telehealth, and
other modern alternatives for acquiring theoretical knowledge
and practical skills. In addition to existing literature, this study
specifically targets surgery-oriented students, a subgroup with
distinct educational needs related to hands-on training and
clinical exposure. Furthermore, it evaluates postpandemic
perceptions regarding emerging educational tools such as Al
and telemedicine within a Romanian context, where digital
integration in medical education was limited before the
pandemic.

Methods

Overview

In this observational, cross-sectional, multicentric study, a
Google Form composed of 48 tota questions, including
demographic information, nominal data, ordinal datarepresented
by Likert-type scales, and binary variables, was sent to medical
students in Romania. At the beginning of February, responses
were collected from students from all universitiesin Romania.
The students have been selected using nonprobabilistic
convenience sampling, with the oneswho received the link and
wanted to take part in the study being selected as the cohort to
be analyzed. Students from thefollowing universities have been
contacted: “Victor Babes’ University of Medicine and Pharmacy
Timisoara, “luliu Hatieganu” University of Medicine and
Pharmacy Cluj, “Dunarea de Jos’ University of Galati, “Carol
Davila’ University of Medicine and Pharmacy Bucharest,
“Ovidius’ University of Constanta, “Lucian Blaga’ University
of Sibiu, University of Oradea, University of Medicine and
Pharmacy of Craiova, Transilvania University of Brasov, and
“Vasile Goldis’ University of Arad. Thelast 2 universitiesonly
had 2 students, so to maintain a systematic standard across the
multicentric study, the minimum threshold of 3 responders per
university was established. In doing so, 4 responses did not
meet thisinclusion criterion. The questionnaire was sent using
WhatsApp (Meta) and Instagram (Meta) groups, directly related
to medical students in the universities previously mentioned.
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Response collection was made for a month and a half, until
mid-March.

After closing the form, atotal of 451 students from Romanian
medical universities responded to the form. The criteria for
completing the form were to be enrolled in one Romanian
medical university, to attend 1 of the 4 clinical years (third to
sixth years) and to be interested in following a surgical career.
If the students were enrolled in one of the first two years, they
could complete the form only if they expressed their desire to

Figure 1. Flowchart of participants' selection.

Dudau et al

follow a career in a surgical field. The objective of the study
was clearly indicated in the form description, so the completion
of the survey was considered an implicit confirmation of their
interest in surgery. After eliminating the responses of the
students that did not fit the inclusion criteria (either they did
not complete the form properly or they were enrolled in
universities where only 3 or fewer students responded to the
form), the statistical analyses were done. The study flowchart
ispresented in Figure 1.

Google Forms sent to students at all universities in Romania

451 51[1(1011l5§0lllp](31(3£1 the Form

(students that study in a clinical year or that expressed the

desire to pursue surgery)

>

Exclusion criteria applied:

Improper form completion (n=11)

Students enrolled in universities with less than 3
responders (n=4)

436 student’s answers analyzed

Data Collection and Form Design

A self-developed questionnaire has been developed, with no
other similar form being avalable in Romania. The
guestionnaire was developed under the supervision of experts
(the surgical professor and the medical education expert in the
author list), after a comprehensive literature review of similar
studiestoidentify the key domainsrelevant to medical education
that need further exploration of the subject. It included data
collected for the demographic assessment of the study (age,
gender, and university), Likert-type questions (ranging from 1
to 5, where 1 isthelowest level possible and 5 the highest), and
multiple-choice questions that assessed the opinion of the
students regarding online and onsite teaching methods.
Additionally, the questionnaire addressed students' perceived
inclination toward cheating, the use of Al, and preferred
examination methods. Before distributing the Google Forms, a
small sample of 20 medical students from the Victor Babes
University of Medicine and Pharmacy were sel ected to complete
theform and evaluate the clarity and the technical functionality
of the questionnaire. A test-retest procedure was performed
after 1 week to evaluate response stability. Informed consent
was obtained from all participants, with the first section of the
Google Forms consisting of agenera data protection regulation
that needed the approval of the person completing the survey
to advance to the other sections.

https://formative.jmir.org/2026/1/€92294

Statistical Analysis

Statistical analyses were performed using Microsoft Excel
(2024) and JASP (University of Amsterdam; version 0.95.4).
Categorical variables were expressed as frequencies and
percentages, while continuous variables were described using
median (IQR), depending on data distribution. Data normality
was assessed using the Shapiro-Wilk test, kurtosis, and
skewness, with P values <.05 being considered asthe threshold
for rgjecting the null hypothesis, thereby categorizing the data
as non-normally distributed. Since most variables were ordinal
or non-normally distributed, nonparametric tests were applied
(the Wilcoxon signed-rank test and Spearman rho). The
Kruskal-Wallis test was used to assess the differences in
perception based on study year. Correlations between ordinal
variables were evaluated using Spearman p correlation
coefficient, with values P<.05 being considered statistically
relevant, and the strength of the correlation being evaluated
based on the value of rho. The internal consistency of the
questionnaire was assessed using Cronbach alpha. The alpha
has been cal culated demonstrating acceptable reliability with a
coefficient of 0=0.742.

Ethical Considerations

This study was conducted in accordance with the ethical
principles outlined in the Declaration of Helsinki and adhered
to the guidelines of the Committee on Publication Ethics. Ethical
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approval for this study was obtained from the Ethics Committee
of the “Victor Babes’ University of Medicine and Pharmacy
Timisoara (approva number: 05/2020/03.02.2026_rev).
Participation in the study was voluntary and anonymous. Before
completing the questionnaire, all participants were provided
with detailed information regarding the study objectives, data
usage, and confidentiality. Informed consent was obtained
electronically, as participants were required to agree to aconsent
statement before accessing the survey. No personally identifiable
datawere collected. All responseswere anonymized and handled
in accordance with the General Data Protection Regulation.
Data were stored securely and used exclusively for research
purposes. Participants were informed that they could withdraw
from the study at any time before submission of the
guestionnaire, without any consequences. The Victor Babes
University of Medicine and Pharmacy of Timisoara will be
covering the publication costsfor thisresearch paper. This study
did not receive any external funding.

Results

In the final analysis of the database, only 436 out of the 451
total responders answers have been taken into consideration
dueto the exclusion criteria. Most of the students were female
(340/436, 78%), and the most represented study year was the
fourth year (115/436, 26.4%), closely followed by thefifth year
students (101/436, 23.2%). With Romania having a 6-year
medical school system, all study years have been well
represented. Most students who answered the survey were
enrolled in the “Victor Babes’ University of Medicine and
Pharmacy Timisoara (313/436, 71.8%; Table 1).

Table 2 showcases the descriptive statistics that were made on
the Likert-type questions. The statistical analysis was made
using the Shapiro-Wilk test, all calculations signaling a P<.001.
The most notable finding was that students were willing to
accept online teaching primarily for lectures, but in a hybrid
manner, with a median of 4 compared to a median of 3 in the
case of online-exclusive lectures. A hybrid way of teaching
meansthat studentswould have lectures both onsite and online,
based on the week and the decision of the professor. On the
other hand, the responders consider that practical |aboratories
must be taught in an on-site fashion, not even the hybrid option
being welcomed by students (median of 2 and IQR of 1-4). At
the same time, students do not feel confident in the current
ability of professors and medical teachers to use technology to
its highest standard (median of 2 and IQR of 1-4).

Besides all of these, the desire to cheat is high in both online
and onsite examinations. Online examination formats were
perceived as offering more opportunities for academic
dishonesty, which makes onlinetesting apoor choice and should
make professors be more alert about cheating opportunities. As
can be seen, the desire of studentsto adopt more varied teaching
methods is high, with a median of 5 (4-5).

https://formative.jmir.org/2026/1/€92294
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The Wilcoxon signed-rank test revealed multiple statistically
significant differenceswhen performing the paired comparison.
Onlineteaching looksto be amuch better aternativefor lectures
rather than for practical training (P<.001; r=0.817). Students
perceived much higher levels of academic dishonesty in an
online format compared to in-person examinations (P<.001;
r=0.893). Hybrid training seems to be much more accepted in
the case of lectures rather than practical training (P<.001;
r=0.922). The professor’s technological adaptation was linked
with online lectures efficiency (P<.001; r=0.626) but not
statistically significantly correlated with practical training's
efficiency (P=.43; r=0.051; Table 3).

The practical side of medicine is essentia to the devel opment
of future surgeons. It should be taught since medical school,
with more practical methods being used. Figure 2 displays the
advantages and disadvantages of online and in-person practical
laboratories. For medical students in Romania, the time they
spend at the university seems to be the most important factor
intheir choice of an online teaching method (231/436, 52.98%).
On the other hand, we can see similar results between Figure 2
and Table 2, where the biggest disadvantage that students face
when taking online practical laboratories is the lack of
interaction with the patient (196/436, 44.95%) and the lack of
practical abilities gained (123/436, 28.21%).

As can be seen in Table 4, most variables do not differ
depending on study year. The Kruskal-Wallistest indicated that
the study year has a minimal influence on student perception,
with the effect size largely negligible. In this cohort, it seems
that the students' attitude toward online teaching, teaching
methods, Al, and technology use does not differ from one study
year to another. This indicates a consistency of perception
between students.

Figure 3 represents aheatmap of the correl ations made between
various parameters analyzed. The most powerful positive
correlation is represented by the students who consider that
online lectures and hybrid lectures represent agood aternative
to traditional methods (P<.001, Spearman p=0.652). On the
same note, students underline the importance of the teaching
methods used, both in the hospital and in the lecture hall
(P<.001, Spearman p=0.639). A strong correlation has a so been
observed between students who desire more varied teaching
methods in general and those who desire more varied teaching
methods for lectures (P<.001, Spearman p=0.584). The most
pertinent negative correlation is between the students who
consider online teaching a good alternative for practical
laboratories and the desire to cheat online, even though thisdid
not proveto be astatistically significant correlation. Thismight
indicate, even though not statistically significant, that when
students feel that they have more alternatives and are more
involved in the educational process, their desire to cheat
decreases (P<.001, Spearman p=—0.304).
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Table 1. Demographic description of the population (n=436).

Variables Values
Sex, n (%)
Male 94 (21.6)
Female 340 (78)
Other 1(0.2)
| prefer not to mention 1(0.2)

Year of study, n (%)

1 55 (12.6)
2 57 (13.1)
3 56 (12.8)
4 115 (26.4)
5 101 (23.2)
6 52 (11.9)
University, n (%)

UMFVBT? 313(71.8)
UMFIHCP 30 (6.9)
UDJG® 28 (6.4)
UMFcDd 25 (5.7)
uoc® 24 (5.5)
uLBs' 9(2.1)
uod 4(0.9)
UMFCV" 3(0.7)

3UMFVBT: “Victor Babes’ University of Medicine and Pharmacy Timisoara

PUMFIHCJ: “luliu Hatieganu” University of Medicine and Pharmacy Cluj.

CUDJG: “Dunareade Jos’ University of Galati.

dUMFCD: “Carol Davila’ University of Medicine and Pharmacy Bucharest.

€UOC: “Ovidius’ University of Constanta.

fULBS: “Lucian Blaga’ University of Sibiu.

9U0O: University of Oradea.

PUMFCV: Universi ty of Medicine and Pharmacy of Craiova
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Table 2. Analysis of Likert-type questions regarding perception of online, hybrid, and onsite teaching methods.

Questions Median (IQR)  Skewness Kurtosis P value®
Do you consider online teaching methods as an efficient alternative to lectures? 3 (1-5) -0.21 -1.04 <.001
Do you consider online teaching methods as an efficient alternativefor practical 2 (1-4) 0.61 -0.77 <.001
|aboratories?

Do you wish more varied methods were used in your lectures? 5 (4-5) -1.40 1.40 <.001
Do you wish more varied methods were used in your practical |aboratories? 5 (4-5) -1.12 0.53 <.001
What level of desire do you consider exists when it comesto cheating in in- 3(1-5) 0.17 -0.90 <.001
person exams?

What level of desire do you consider exists when it comesto cheatinginonline 5 (3-5) -1.32 0.86 <.001
exams?

Would you agree to have hybrid lectures? 4 (2-5) -0.618 -0.83 <.001
Would you agree to have hybrid practical |aboratories? 2(1-4) 0.518 -1 <.001
Do you wish to use more AlPtoolsin your medical training? 4(2-5) —0.547 -0.426 <.001
Do you consider the professors to be ready to use technology to the highest 2(1-9 0.613 -0.352 <.001
standard?

Do you wish more varied methods were used in your medical education? 5 (4-5) -1.20 0.70 <.001

P value determined using the Shapiro-Wilk test was used to assess data normality.
PAI: artificial intelligence.

Table 3. Paired comparison of student attitudes regarding teaching modalities.

Comparison wa P value Effect size (r)?
Online lectures vs online practical training 31536 <.001° 0.817
Cheating in person vs cheating online 2674 <.001¢ 0.893
Hybrid lectures vs hybrid practical training 1264 <.001¢ 0.922
Professor’s technological adaptation vs online lectures 11306 <.001¢ 0.626
Professor’stechnological adaptationsvsonline practical training 21700 43 0.051
Desire to use Al% vs cheating in person 12822 <.001° 0.432
Desire to use Al vs cheating online 44204 <.001¢ 0.609

AV: Wilcoxon signed rank statistic.

By rank-biserial correlation.
Cstatistically significant values (P<.05).
Al artificial intelligence.
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Figure 2. Distribution of perceived advantages and disadvantages of online vsin-person teaching of practical |aboratories.

Biggest advantage of in person practical training Biggest advantage of online practical training
Interaction with the patient ] 221 Time flexibility ] 231
Practical abilities obtained ] 150

Acces to recordings 82
Retention of information T 30
More efficient time management 63
Interaction with the professor 17

Inovative teaching methods 24
Interaction with the colleagues 01

None 24
None ] 4
All of the above ] 3 Reduced cost T 12
1] 50 100 150 200 250 0 30 100 150 200 250
Biggest disadvantage of in person practical training Biggest disadvantage of online practical training
Lack of interaction with the patient IEEEEG_—G—GGG—— 196
Lack of practical abilities development I 123
T'he time spent ] 189

Worst information understanding HEEEEN 38
Not corelating the theory with the

] 116

practical part Number of distracting factors HEEE 30

The biological risk 71 Lack of interaction with the professor Il 15

: : 3 Techincal problem 13
Interaction with the professor TN 23 “ L ems 1

Lack of interaction with the colleagues H 11

Retention of information 21
All of the above B 7
None I 16 Lack of feedback 1 3
0 20 40 60 80 100 120 140 160 180 200 0 50 100 150 200 250

Table 4. Kruskal-Wallistest comparing students’ perception based on study year.

Questions Ha Pvalue Effect size (€2)°
Do you consider online teaching methods as an efficient alternative to lectures? 5.23 .39 0.001
Do you consider online teaching methods as an efficient aternative for practical 5.68 .34 0.002
|aboratories?

Do you wish more varied methods were used in your lectures? 7.15 21 0.005
Do you wish more varied methods were used in your practical |aboratories? 4.61 A7 0.000
What level of desire do you consider exists when it comesto cheating inin-person  12.17 03¢ 0.017
exams?

What level of desire do you consider exists when it comesto cheating in onlineex-  4.29 .51 0.000
ams?

Would you agree to have hybrid lectures? 6.64 .25 0.004
Would you agree to have hybrid practical |aboratories? 6.64 .25 0.004
Do you wish to use more Al%toolsin your medical training? 10.48 06 0.013
Do you consider the professorsto be ready to use technology to the highest standard? 4.66 46 0.000
Do you wish more varied methods were used in your medical education? 30.08 <.001¢ 0.058

3H: Kruskal-Wallis test statistic (factor: study year).
bez; epsilon-squared size effect.

Cstatistically significant (P<.05).

9Al: artificial intelligence.
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Figure 3. Heatmap of Likert-type data regarding perception of teaching methods, academic integrity, and technology use (Spearman p correlation).

Al: artificial intelligence.

Study year 0.073 -0.048 0.124 0.126 0.161 0.073 0.076 0.047 -0.241 0.06 -0.121
Alternative for lectures? - 0.073 0.483 0.214 0.213 0.087 -0.284 0.211 0.169 0.081 0.402
Alternative for practical? -4 -0.048 = 0.483 0172 0.142 0.034 | -0.304 0.136 0126 0.117 | 0.448
Varied lecture methods? - 0.124 0214  0.172 0.311 0.056 0.04 - -0.208  0.301 0.158
Desire touse Al -4 0.126 0.213 0.142 0.311 0.102 0.055 0.424 0.351 -0.041 0.27 0.214
Desire to cheat in person -|  0.161 0.087 0.034 0.056 0.102 0.252 0.085 0.073 -0.069 0.097 0.082
Desire to cheat online 4 0.073  -0.284 -0.304 0.04 0.055 0.252 0.064 0.003 -047 0.184  -0.242
Varied teaching methods? — 0076  0.211 0.136 0424 0085  0.064 . -0.138 0.26 0.197
Varied practical methods? - 0.047 0.169 0.126 0.351 0.073 -0.003 . -0.19 0.244 0.196
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Hybrid lectures? = 0.06 0.448 0.301 0.27 0.097 -0.184 0.26 0.244 -0.04 049
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Discussion

Principal Findings

Unlike many studies conducted during the acute phase of the
COVID-19 pandemic, this study evaluates postpandemic
perceptions, offering insight into more stable student attitudes
toward hybrid and digital education. Additionally, the focus on
surgery-oriented students provides amore specific understanding
of the limitations of online teaching in skill-dependent
disciplines. The understanding of anatomy is essential for any
surgeon. The use of Al is becoming more and more useful in
the study of this subject, and many anatomists fed that in the
future, there is a need to develop Al-related apps for the study
of anatomy [17]. In our study, 65.6% (286/436) of the students
declared that they use Al appsregularly. The most used Al apps
are chatbots like ChatGPT (OpenAl) and Gemini (Google),

https://formative.jmir.org/2026/1/€92294
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with 80.3% (350/436) of students using such resources. Similar
to the study cited, students showed a great desire to use more
Al apps, with amedian of 4 out of 5 (IQR 2-6).

Al isincreasingly embedded in contemporary surgical practice.
Current applications include image-guided navigation,
intraoperative decision-support systems, robotic-assisted
optimization, predictive modeling of postoperative outcomes,
and automated image analysis [18]. In addition, machine
learning algorithms are being developed to objectively assess
surgical performance and provide structured feedback on
technical skill acquisition [19]. Paralel to these clinica
applications, Al isprogressively influencing medical education.
Large language models and Al-driven platforms support
adaptive learning, rapid information synthesis, case-based
self-assessment, and personalized feedback [20]. Evidence
suggests that Al-assisted learning may enhance knowledge
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retention and clinical reasoning within competency-based
frameworks [21,22]. Nevertheless, concerns persist regarding
accuracy, overreliance, academic integrity, and potential impacts
on critical thinking [23,24].

The substantial proportion of students in our cohort reporting
regular Al use aligns with this global shift toward digitally
augmented learning. Rather than replacing traditional
instruction, Al appears to function as a complementary tool
within blended educational models[25]. Consequently, the key
challenge for medical schools is not whether to adopt Al, but
how tointegrate it responsibly while preserving academic rigor
and ethical standards.

Bock et a [26] cameto avery similar conclusion to ours when
it comesto lectures and practical laboratories and the preferred
method of teaching. In their study, 43.16% or respondents
affirmed that they would prefer live lectures, where 49.5% of
this cohort considered the online aternative an efficient one.
On the other hand, a much higher percentage of students
preferred online and prerecorded lecturesin the study conducted
by Watson et a [27]. Compared to the almost 50% ratios
presented before, in this study, 74.04% (323/436) of students
who wereinvolved in thisstudy considered pre-recorded lectures
asextremely effective, showing much higher ratesthan in other
studies.

One consistent finding of this study is the preference for
in-person practical laboratories rather than online, as very few
consider the hybrid approach to be effective. Teaching certain
practical procedures can be done online, but only when practical
kits are delivered to students or other physical materials are
used [28,29]. In these 2 studies, practica suturing or
dermatological kits were sent to students, but the teaching
method was online, similar to during the COV1D-19 pandemic,
rather than fully online. Our study shows that this cohort of
students prefers on-site practical laboratories. Only 22.5%
(98/436) of the students thought online practical labs were
effective for teaching an entire semester’s curriculum, with the
main drawback being the lack of patient interaction (196/436,
45%). It's evident that for the students involved in this study,
acquiring practical skillsmust be donein person, with excellent
results achieved through practical workshopsin addition to the
skills taught in medical school [30,31].

One major challenge that the online system encounters is the
prevention of cheating in online exams. As Bilen et a [32]
underline, cheating has to be expected in an online method of
examination. That statement is backed by our study as well,
with amedian of 5 out of 5 on the Likert scale when asked about
the desire to cheat online, compared to a median of 3 when
considering in-person cheating. It was mentioned in Bilen et
al’s [32] work that there are methods that can be implemented
to mitigate the desire to cheat online, with inspiration from
online chess communities. Besides diminishing the desire to
cheat, it is very important to positively influence students and
offer them the proper meansto be educated. Aswe discovered,
when students feel that they are more involved in the teaching
process and have better educational alternatives, their desireto
cheat decreases (P<.001, Spearman p=—0.304). Thisassociation
suggests that perceived teaching quality may be related to
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attitudes toward academic dishonesty; however, causal
relationships cannot be inferred from this study design.
Therefore, the pedagogical quality appears to be negatively
correlated with academic dishonesty. Different methods are
being tested to detect online cheating better, and maybe one
day eliminate it, as seen in the study performed by Alsabhan
[33], which achieved an accuracy of 92%.

The COVID-19 pandemic brought the need for new, more
modern teaching methods. These changes have been wel comed
by the students. The median for the desire for more varied
teaching methods used was 5 (1QR 4-6). These modern methods
can be implemented both in person and online. For example,
simulation-based |earning has been used asan onlinetool, which
students perceived as a better method compared to
problem-based learning for online use, with a high degree of
commitment to the teaching process being showcased by the
students [34]. Problem-based learning seems to be one of the
modern teaching methodsthat can’t be used in an online setting,
as students consider it less engaging and deterring to the
acquisition of clinical skills[35].

In Romania, as in many other countries, the COVID-19
pandemic led to an abrupt transition to fully online teaching
across medical universities, reflecting the broader global shift
toward emergency remote education [1,11]. Clinical rotations
were suspended or significantly reduced, bedside teaching was
replaced by virtual case discussions, and practical laboratory
exposure was limited [8,36]. Assessment methods also shifted
toward online examinations, frequently without standardized
proctoring systems, raising concerns regarding academic
integrity [32]. These structural changes appear to have had a
lasting influence on students’ perceptions of teaching efficiency.
The strong preference observed in our study for in-person
practical laboratories may reflect the perceived loss of hands-on
clinical exposure during pandemic restrictions [37]. Similarly,
while theoretical content can be delivered digitally with
acceptabl e satisfaction levels, experiential and patient-centered
learning remains difficult to replicate virtually [38].

Like any teaching method, both in-person and online teaching
methods have their advantages and disadvantages. In our study,
33.9% (148/436) of students say that the biggest advantage of
online teaching is time flexibility, but in an Indian research
paper, the ability to divide into smaller work groups was
considered the biggest advantage [39]. These differences come
from the various teaching methods used, the structure of medical
school in that country, and the perception of technology.
Saverino et a [40] had very similar findings to ours, where the
main advantages mentioned were the better usage of time that
has been saved by not travelling to university and back home.
Besides, the biggest disadvantage mentioned by studentsin the
cited paper isthe lack of interaction between them, where only
2.5% of the students we asked considered it the main
disadvantage. The study conducted by the teaching methods
used and the availability of curriculum resources seem to bethe
most important aspectsthat influence students’ enthusiasm [41].
Moreover, students prefer amore interactive format of teaching
rather than the old teaching methods used in medical school
[42].
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Future research should focus on longitudinal evaluation of
hybrid teaching model s combining structured in-person clinical
exposure with evidence-based digital supplementation [43].
Objective performance metrics, rather than perception-based
outcomes alone, should be incorporated to assess competency
acquisition in postpandemic curricula. Additionally, further
investigation into regulated Al integration within medical
curriculaiswarranted, including institutional policiesaddressing
ethical use, academic integrity, and faculty development [23,25].
Multicenter studieswith proportional institutional representation
would improve generalizability and support the development
of coordinated national educational strategies.

Study Limitations

This study presents a few limitations caused mainly by the
subjective nature of the study. With students being asked from
all medica universities in Romania, in any study year,
differences in the method of teaching used will be seen, which
brings bias about their past experiences. The vast mgjority of
respondents were enrolled in one of the few universities
mentioned, so the result may beinfluenced by thisheavy lifting
of one university. Despite the imbaance in university
representation, this study offers one of the first multicentric
perspectives on postpandemic medical education in Romania.
Theimbalance in university representation, combined with the

Dudau et al

use of social mediafor recruitment, limits the generalizability
of the results. For future research, a more proportional
representation of the universities in the Romanian educational
system should be desired. Out of the total participants, 78%
(340/436) are female, which can bring a degree of bias.
Additionally, although the questionnaire demonstrated
acceptable internal consistency and was pilot-tested, a full
psychometric validation was not performed. Therefore, the
findings should be interpreted within the context of an
exploratory instrument. One other limitation is the distribution
of the form, with students who are active on socia platforms
being favored.

Conclusions

This study suggests a shift in pedagogica methodology
preferences among the surveyed medical students post
COVID-19 pandemic. It indicates that even though there are
more options for studentsto study (the online options), they do
not consider them as efficient. The only efficient alternative
might be for lectures, where students would agree to hybrid
lectures. Furthermore, students wish for more varied teaching
methods, which would enhancetheir involvement in theteaching
process. Finaly, online examinations represent a major
limitation of online teaching, which, at the moment, is not a
viable option, with high levels of cheating being involved.
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