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Abstract

Background: Nowadays, students have a vast knowledge of multimedia. Social media is an online platform that allows community
building through collaboration.
Objectives: The present study aimed to understand the use of web-based resources for educational purposes by medical students.
Methods: This cross-sectional survey was conducted for three months on the students, interns, and residents of a tertiary care hos-
pital and Government Medical College, Surat, India. Informed consent was taken from the participants, and a pre-approved ques-
tionnaire was delivered to all of them for data collection. The data were entered using the Google spreadsheet and were expressed
using descriptive statistics.
Results: Out of the study population consisting of 900 individuals, 646 filled the questionnaires and were finally evaluated. Out
of 646, 430 individuals were medical students, 335 were female, and 303 were male. The majority (91.9%) of the responders were
exposed to computer education in their schools. We found that 549 (86.4%) people were aware of the free internet access provided
to them in the college library. Almost 97% (617) of the responders had mobile phones with internet access, and 80.1% connected to the
internet more than once a day. The results of this study showed that 94.4% of the participants accepted that they used internet-based
media to enhance their academic knowledge, while 66.5% agreed that internet resources are giving much unreliable information.
Moreover, 55.8% of the responders were associated with the academic e-learning groups. Only 55 (8.7%) respondents had received
formal training for online literature search.
Conclusions: The emergence of various social media applications and web-based resources provides us with more collaborative
approaches to medical education. However, implementing new technologies also creates new challenges and opportunities for
students and faculties. Training concerning internet search and web-based resources is important to enhance their e-learning skills.
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1. Background

The arrival of the World Wide Web in 1991 led to tremen-
dously increased use of the internet which was soon per-
ceived as a useful educational tool to deliver instructions
(1). Before this, medical students benefited from encyclo-
pedias for understanding various scientific terms. Nowa-
days, they have many websites, such as Wikipedia and
Google Scholar. Standard textbooks have now been re-
placed by electronic versions, e-books, and smartphone ap-
plications. It is not very old when students used telephones
to contact each other and plan for group studies, whereas
nowadays, usually various social networks, such as What-
sApp, Telegram, and Facebook, are utilized for this aim (2).
In addition to text communication, social networking ap-
plies the use of a website or an application to share infor-
mation such as pictures, graphics, videos, comments, and
instant messages. There are different categories of social

media, including social networking sites (Facebook), blog-
ging and microblogging (Twitter), collaborative projects
(Wikipedia), virtual social worlds (Second Life), content
creation (YouTube), and game zones (World of Warcraft).

With the advent of technology, learners use it more fre-
quently as a learning tool instead of traditional learning
modes (3). As quoted by Bahner et al., lectures are now
podcasts, textbooks are e-books, and pharmacopeias are
web-based applications (APPs) (4). Although there are dif-
ferences in the technical abilities of modern and old-age
medical educators, a certain level of awareness is benefi-
cial for the educator-student relationship (4). With the con-
tinuously evolving learning styles of current-age students,
it is pertinent for educators to find new ways to connect
to their audience effectively. Students are now more tech-
savvy than their previous generations. Therefore, it can be
assumed that their understanding is also different from
the previous generations. Students these days rely more
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and more on visual and audio multimedia images, which is
one of the biggest challenges for universities and medical
colleges to change their ways of delivering instructions for
this net generation. The net generation, also known as gen-
eration Y (Millennials), refers to young people born during
1982 - 2000 (5). They have been exposed to the digital world
from childhood, and it has become their primary source
of information (6, 7). Collaboration and information shar-
ing activities of these individuals are performed through
social media for community building.

Education in all areas and fields worldwide has wit-
nessed a shift from teacher-based curricula to student-
based learning methodologies and is associated with the
augmented use of information and technology, especially
for communication on the web. There are various instruc-
tional techniques for education using web-based methods.

2. Objectives

The present study aimed to investigate the web-based
information retrieval pattern of the students in Govern-
ment Medical College. The objectives of the study are
to know the awareness, usage, and purpose of web re-
sources and to identify the facilitators and barriers to the
use of web-based educational resources among medical
students.

3. Methods

3.1. Study Design

This cross-sectional questionnaire-based study was
conducted on medical students, interns, and residents of
a tertiary care hospital affiliated with Government Medical
College during December 2015- February 2016. The study
was approved by Institutional Ethics Committee. The in-
clusion criteria entailed being the 1st-, 2nd-, or 3rd-year
medical student, intern, or resident and willing to give
written consent. Students who were not willing to give
written consent and were not present at the institute at the
time of the study were excluded from the study.

3.2. Sampling

There were a total of 900 students, interns, and resi-
dents present at the study time. All were invited to par-
ticipate in the research. The objectives of the study were
briefly explained to the students. They were assured that
participation was voluntary and that anonymity would be
maintained. After obtaining written informed consent, a
paper-based questionnaire was provided to students, and
25 min was given to fill the questionnaire.

3.3. Instrument

The questionnaire was developed by reviewing the
published articles containing pre-validated question-
naires. Before starting the study, the questionnaire was
given to ten students to complete, and we observed
that responses were consistent. There were 20 ques-
tions in the final form. The questionnaire is given in
Appendix 1. It contains several questions: (1) demographic
data of participant (gender, study course, medium of
education), (2) schooling information of participant (pri-
vate/government/both, exposure to computers at schools),
(3) access to the internet (mobile phone with internet, free
access to the internet at college, places of access, and how
often they had access to the internet), (4) asking whether
they had any formal training (internet access to medical
resources, preference for internet-based resources, such
as PubMed, Google Scholar, and Google, the reliability of
internet sources, and if they want any training for that),
and (5) educational groups (if they had e-mail addresses
or not, how often they checked e-mails, whether they
were a member of any academic e-learning group, such
as e-mail groups, WhatsApp, and Facebook). Half of the
questions were yes/no type, and other questions were
multiple-choice, for some of which students could choose
more than one option.

3.4. Statistical Analysis

We entered all responses in Excel sheets and analyzed
the data by simple descriptive statistics (frequency and
percentage) using Microsoft Excel version 2021.

4. Results

A total of 900 students were invited to participate in
the survey, out of whom 646 individuals filled the ques-
tionnaires, making an overall response rate of 71.8%.

Table 1 shows the demographic details and profes-
sional qualifications of the study population. According
to the results, 430 students studied MBBS, 114 were in the
internship, 94 respondents were postgraduate residents,
and two chose not to answer this question. Out of the re-
sponders, 303 were male, 335 were female, and two pre-
ferred not to disclose their gender. We observed that 216
had completed their school in English medium, 423 stu-
dents were from vernacular media, and one had not given
any information for this question.

The findings of the current study revealed that 17.7%
of the respondents had graduated from a government
school, 51% from a private school, and 31.1% had an educa-
tion combination of both types of school before entering
the Medical College. A total of 588 (91.9%) responders were
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Table 1. General Characteristics of Study Participants

Sr. No. Characteristic Percentage (%)

1

Gender

Male 47

Female 53

2

Qualification

Undergraduate medical student 66.56

Interns 18

Residents 14.4

3

Medium of education (up to 12th standard)

English 33.85

Vernacular language (e.g., Gujarati, Hindi, others) 66.15%

exposed to computer education in their school. Out of 646
responders, 549 (86.4%) were aware of free internet pro-
vided to them in the college library, 87 (13.6%) claimed no
internet access in the college library, and 4 (0.62%) were not
sure about internet access in the college library. Approxi-
mately 97% (617) of responders had mobile phones with in-
ternet access. The most common place to access the inter-
net was the college library 232 (36.6%), followed by cyber-
café 74 (11.6%) and department 3 (0.5%). Patterns of devices
used for accessing web resources are shown in Figure 1.

According to our findings, 80.1% and 12.9% of respon-
dents connected to the internet more than once and once
a day, respectively. It was demonstrated that 94.4% of the
subjects accepted that they used internet-based media to
enhance their academic knowledge, while 66.5% agreed
that internet resources give much unreliable information.
Web-based resources utilized for information seeking are
displayed in Figure 2. We observed that 4.8% of respon-
ders did not have a personal e-mail with varying frequency
of checking e-mail. The frequency of checking e-mails is
shown in Figure 3. Furthermore, 55.8% of responders were
members of academic e-learning groups, which is shown
in Figure 4. Only 55 (8.7%) respondents had received for-
mal training for online literature search. It was found that
61% of responders liked to have training/tutorial on “how
to connect to the internet” for medical resources.

5. Discussion

Attempts were made for sharing Google form links to
collect data electronically via e-mails and WhatsApp, but
the response rate was very low. Consequently, question-
naires were distributed in hardcopy to improve the re-
sponse rate. The response rate in our study was 71.8%. In
contrast, a survey conducted among medical and dental

students by Romanov and Aarnio had a response rate of
49.9% by electronic questionnaire (8). In another study by
Wang et al., the electronic response rate was 61% (9). Re-
sults may show that even in today’s age of internet use, stu-
dents prefer paper surveys over electronic surveys, which
could be due to more familiarity and anonymity than on-
line surveys.

Despite free internet access in college libraries and
reading rooms, only 86.4% were aware of free internet ac-
cess provided to them in these places. This shows igno-
rance in medical students about the free internet facility
provided in their institute, which is very similar to the
study conducted by Boruff and Storie on mobile devices
in medicine. The latter authors explained that medical
students and faculty regularly use mobile phones for nec-
essary medical information and literature search without
any technological and intellectual barriers. The only diffi-
culty they face is awareness of access and the lack of reli-
able, library-licensed resources (10).

The findings of the current study showed that the most
common place to access the internet was college library
232 (36.6%), followed by cybercafé 74 (11.6%) and depart-
ment 3 (0.5%), which is lower than the study completed
by Mohamed Haneefa and Jina, where 43.02%, 35.05%, and
31.96% of students used the resources of the institute,
home, and cybercafé to access the web, respectively (11).
Sohail and Alvi reported that 50% of students utilized cy-
bercafé to access the internet, 8.69% in the departmental
lab, and 8.69% in computer centers (12). In a study by Mo-
hamed Haneefa and Jina, 25.8% and 13.4% of students used
Google and Yahoo almost every day, respectively (11). Few
students utilized Google and Yahoo two or more times a
week. Another study indicated that 76.08% of students find
web resources reliable, whereas 19.6% of users were not
sure about the reliability of web resources (11, 12).
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Figure 1. Pattern of devices used to collect information from the web (n = 646)
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Figure 2. Web-based resources used for searching for information

In our study, the most commonly used resource was
Google (96%), followed by Facebook (63.1%), medical blogs
(27.7%), PubMed (15.5%), Twitter (12.8%), and Google Scholar
(9.6%). Google was one of the prominent web resources

used in the investigations by Sohail and Alvi (57.61%) and
O’Carroll et al. (76.2%) (12, 13). Giordano and Giordano
found that Facebook was utilized by 91% of students (14).
Although Facebook was created in 2004, it took a decade
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Figure 3. Frequency of e-mail checking by the medical students
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Figure 4. Involvement of students in academic e-learning groups

to find its way into medical education (7). It is an informal
learning platform that allows experts not affiliated with a
college or a school to present topics and exposes students
to relevant real-world issues (15). In a study by Wang et al.,
the most commonly used social media were YouTube (58%)

and Facebook (50%) (9).

Only 55 (8.7%) of the respondents in the current re-
search had received formal training for online literature
search. On the other hand, 80.9% of respondents received
formal instructions on searching for health information in
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a study by O’Carroll et al. (13). Sohail and Alvi revealed that
a high percentage of students (63.04%) learned using web
resources from their friends (12). It was found that 61% of
responders preferred to have training/tutorial on “how to
access the internet” for medical resources. A meta-analysis
compared different internet-based interventions and con-
cluded that research is the best way to effectively imple-
ment the information gathered through various internet
sources (1). It was observed in the present study that only
0.2% of students used Wikipedia as their source of infor-
mation. This is contrary to the findings published earlier,
where blogs and wikis have been reported to be the most
frequently used social media for medical education. These
results show the shift of medical students towards more
authentic sources of information as they are being widely
taught in their curriculums regarding the sources of med-
ical information (16).

More and more students and healthcare profession-
als have started using social networking sites to look for
educational information in the past few years. In a case
study on mobile learning in resource-constrained environ-
ments, placing students and residents at the center of new
learning activities affected the medical education system
(17). A debate published in BMC Medical Education sug-
gested that effectively deployed wikis, blogs, and podcasts
could enhance the learning experiences of students, clin-
icians, and patients and deepen the engagements and col-
laboration of learners in digital learning environments (5).

Based on his experience, Racaniello suggested that sci-
entists adopt social media, blogging, and podcasting to im-
prove research and better communicate their work to the
public (18). Empirical research-based evidence proving the
effectiveness of technological innovation in medical edu-
cation is limited. Therefore, Paton et al. reviewed the liter-
ature about using social media tools in medical and health
education and concluded that social media is becoming
part and parcel of how we teach and learn in the health-
care field (19). If used appropriately, some online web ap-
proaches can be included in knowledge dissemination and
active engagement strategy. These days, medical educa-
tors can effectively use the interactivity of e-learning us-
ing available social media platforms. In addition, learning
could be more student-centered, participatory, and collab-
orative with more add-on features (20).

5.1. Limitations

We exclusively assessed the students of medical back-
grounds at one medical college. Therefore, the results can-
not be generalized to other students. Responses were sub-
jective, and recalling bias is possible. We have not con-
sidered any socioeconomic factors in the questionnaire
which may affect the results.

5.2. Recommendations

Future studies may investigate other students at differ-
ent medical colleges. In addition, students from different
educational backgrounds can be involved in the study to
gain a broader view of the information. Studies can be per-
formed after giving some initial training to the students
about web search, the proper way to retrieve information,
as well as the validity and reliability of internet-based re-
sources.

5.3. Conclusions

In recent years, the emergence of various social me-
dia applications and web-based resources have provided
us with more collaborative approaches to medical educa-
tion. New technologies also create new challenges and op-
portunities for students and faculties. As a result, training
in internet search and web-based resources is important
for enhancing e-learning skills.
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