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Abstract

This study aimed to evaluate the perceptions of medical students towards use of internet in problem-
based learning (PBL). Methods: A descriptive observational approach was followed in analysis of
perceptions about use of internet in a convenience sample of 141 students. A questionnaire was selected
after analysis of perceptions received from a pilot study and was divided into three aspects of the PBL
sessions. Students’ and facilitators’ role in PBL, mode and scope of use of internet in PBL and reasons
for use of internet in PBL. Descriptive analysis of the data was done. Significant difference between the
mean values was analyzed. A difference in agreement among the students was observed about the role
of lecturer in the process of PBL. A higher percentage of students (65.2%) agreed that they used internet
to search for information during PBL session 1 compared to PBL session 2 (58.2%). Majority of the
students (81%) agreed on searching internet for new information. Regarding preparation for PBL session
2, comparatively more students from earlier semesters agreed about using textbooks than using internet.
Higher percentage of students searched internet for information on clinical sciences (52.5%) compared
to basic sciences (24.8%). Among basic science subjects, information related to pathology was searched
more often and information on management was searched more often among clinical science topics.
Students actively use internet for searching new information and learning during PBL sessions. They
also use textbooks to prepare for PBL session. Online search for journal articles is not popular.
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Introduction

Problem-based learning (PBL) is now a well-established approach used for undergraduate and
postgraduate medical education. PBL incorporates active learning instead of the traditional passive
lecture-based method (1). It encourages students to seek knowledge on their own and stimulates their
minds to think. Many studies have already been done to show the effectiveness of PBL in learning,
especially in medical schools (2, 3). PBL promotes critical thinking skills, problem-solving skills as well
as develops student’s clinical reasoning process. Development of teamwork and communication skills
helps in solving problems in clinical cases (4). Since mid 1990s, educators have started the use of
internet resources for a variety of instructional practices including PBL (5). PBL offers students a messy
disjointed and complex problem that requires research and critical thinking to resolve. Internet being a
powerful research tool helps the students in the research towards solving the problem. Although the
internet may contain a lot of information, some of it may be incorrect or outdated and it is desirable that
the students should filter the information accordingly. Reliable internet connectivity and well-resourced
libraries facilitate self-directed learning in PBL (6). Review of literature has shown that the scopes of
use of internet in PBL and students’ perception towards use of internet in PBL process have not yet been
well explored. Meta-analytical study has reported only subjective change in the learner’s behaviour with
the use of internet-based medical education (7). The objective of the study was to evaluate the
perceptions of medical students towards the use of internet in PBL.
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Methods
Participants

The study used descriptive observational approach in analysis of questionnaire-based survey among the
students of three private medical schools of Malaysia. The students were selected by convenience
sampling from semester 1 to semester 10 with varying numbers of students in different semesters. The
students in the clinical semesters are exposed to either case-based learning or task-based learning, which
requires self-study using internet. The survey was done using Google docs in English between June
2016 and July 2016. Consent forms were sent to the students taking the survey. The link to the
questionnaire was added to the confirmation the students received after submission of the informed
consent form. These medical schools use PBL as major educational tool in their pre-clinical MBBS
curricula. Apart from PBL, lectures, practical, clinical skills sessions and hospital visit are also included
in the curricula of these medical schools. PBL is included in the student-directed learning hours and
helps the students to integrates basic sciences concepts with the problems described in the clinical
scenarios. The electronic information resources accessible to the students who participated in the survey
are ClinicalKey, a medical search engine and all other free search engines available in any internet
connection. ClinicalKey is subscribed by the library of the two out of three Universities and accessible
to all registered students.

Setting and data collection

The students discuss the key learning issues and the hypotheses of the clinical case given during the first
day, usually known as PBL session 1 and enlist the issues to be presented by them during the second
session, usually known as PBL session 2. The students prepare the contents of the learning issues during
the gap between PBL session 1 and PBL session 2 and make presentations during the PBL session 2. In
the time table of the module, an interval of three days is usually found between PBL session 1 and PBL
session 2. Out of the 141 respondents who agreed to participate in this survey, 54 were male and 87 were
female. The respondents’ age ranged from 19 to 34 with the majority being 22 years old. Students from
semester 2 (23.4%) and semester 4 (26.24%) were the biggest groups of students in this study.
Questionnaire was administered to measure the students’ perception on three aspects of the PBL sessions
that include students’ and facilitators’ role in PBL, mode and scope of use of internet in PBL by the
students and reasons for the use of internet in PBL. A 5-point Likert scale (from “strongly disagree” to
‘strongly agree” with “somewhat agree” as mid-point) was used in the questionnaire. A pilot study was
done to validate the internal consistency (Cronbach’s coefficient alpha 0.78) of the items with 25
students. An initial pool of 45 questions was reduced to a 20-item questionnaire.

Data analysis

Microsoft Excel and SPSS 18 were the main programs used for analysing data after collection. The
statistical test used was Kruskal-wallis test. For this analysis, the question groups were merged according
to the response from different semesters. Informed consent was obtained from all students who
participated in the survey.

Ethical approval

The present study was evaluated and approved by the Ethics committee in Centre for Research and
Development, of the University in June, 2016.



Results

The results showed that 95.04% of the students knew about PBL and 58.8% agreed that PBL process
involved active learning. Table 1 shows that although there is an agreement towards the opinion that all
the students in the group should speak and participate actively in the discussion during the PBL session,
there is difference in agreement about the opinion on how the facilitator should intervene in the process
of PBL. Although PBL is a well-known process of self-directed learning, 26.9%0 of the students still
thought that facilitators should teach during the PBL session (Table 1).

Majority of the students agreed that Wi-Fi was the most common mode of use of internet in the
University. Personal laptop followed by the mobile phone was more common devices used. About 61%
students disagreed that lack of time prevented them to use the internet. Regarding duration of use of
internet, only 52.6% of the students agreed that they used internet more than 5 hours in a day inside the
University. Majority of the students did not agree that lack of time was a barrier to the use of internet.
Students searched internet both during PBL session 1 and PBL session 2. A high percentage of students
(65.2%) agreed that they used internet to search for new information during PBL session 1. Regarding
preparation for PBL session 2, 58.2% agreed that they used internet. There is some difference in the
students’ perception about use of textbooks and use of internet to prepare for the PBL session 2 [65.3%
of the students agreed that they used textbooks (mean 3.73) and 59.6% of the students agreed that they
used internet (mean 3.76)] (Table 2). The perception analysis of students from earlier semesters
(semester 2 and semester 4) showed that mean score was higher in agreement towards learning from
textbooks.

Among several options (learning new knowledge, learning new skills, building strong foundation,
building communication skills, sharing view points), most of the students (81%) agreed that they used
the internet to learn new knowledge during the PBL. Regarding the most common practice for use of
internet in preparation for PBL session 2, comparatively little percentage of students agreed that they
searched online journals for the preparation. Similarly, fewer students searched internet for
epidemiological and psychosocial issues related to the PBL trigger. Percentage of the students who
agreed on searching for information on clinical sciences was higher (52.5%) than those agreed on
searching for information on basic sciences (28.4%). Among the different search engines, Google
(48.9%) and PubMed (22.5%) were the preferable choices followed by ClinicalKey (19%). Students’
perception about the searching for information on different disciplines of basic sciences during the PBL
using internet was analyzed. Information on pathology was searched most (45.7%), followed by
anatomy and physiology (22.2%). A smaller percentage (13.6%) of students searched for information
on public health, biochemistry and pharmacology. Majority of the students (74.5%) agreed that the most
common online search for information on clinical sciences was the management of disease process.
(Table 3).

Discussion

In this study, the perception of the medical students towards the mode of use of internet and common
reasons for the use of internet in PBL sessions was analyzed. In addition, students’ opinion towards the
role of facilitator in PBL process was also analyzed. The active role of the students during the PBL
session was agreed upon by the students. The mean score of Likert scale on agreement of the students
towards all students speaking and discussing during the PBL session was high. The perception of the
students towards the role of the facilitator in the PBL session was not clear. While 40.4% of the students
agreed that the facilitator should speak only when students’ point of discussion was wrong, 26.9% of
the students agreed that facilitator should actively teach. The availability of the Wi-Fi in the Universities
and the affordability of the personal devices were supported by the perception analysis. The use of
internet by the students during their learning process in the PBL session 1 and PBL session 2 was
apparent in the perception analysis by the higher mean score of agreement in the Likert scale and only
12 % to 14% of the students’ disagreement to the use. Similar to the finding of the study, a previous
study has found that introduction of web-based PBL scenario brought positive effects and made the PBL
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group more focused. Students’ interaction with web-based platform did not adversely affect the
discussion and there was no long-term negative effect on group dynamics (8). The observation of
significant agreement towards the use of internet to search for information during PBL session 1,
suggests the inquiry-based approach of the PBL. While going through the PBL trigger, some unknown
concepts or key-points were identified by the students. As none from the group was able to discuss about
the key-points, students searched internet to get information about the key-points. 81% of the students
agreed that the most common reason for the use of internet was to search for new information. An
analysis comparing PBL curricula and traditional curricula found that medical students in PBL curricula
performed better on tests of clinical knowledge than traditional medical students. Their performance in
basic medical sciences knowledge was lower than similar performance in clinical knowledge (9).
Regarding the most common practice for use of internet, higher percentage of students (52.5%) agreed
that they searched for information on clinical sciences. Regarding the primary search engine used to
search for information, Google was preferred by most of the students followed by PubMed. The
preference of the students about these two search engines was most likely due to successful opening of
the URLs carrying the search results. Using information on breast cancer as a criterion, a study analyzed
search validity of search engines. Search validity is the measure of successful opening of the URL of
search result. The validity of Google search results was 100% followed by Yahoo with validity of 92.5%
(10). Most of the students agreed that pathology was searched, more commonly compared to the other
basic medical science subjects. Learning from textbook, to prepare for PBL, was agreed upon by higher
percentage of students from lower semesters compared to learning from the internet.

In conclusion, the perception analysis of medical students from Malaysia showed that the students
actively use internet for searching for new information and learning during PBL sessions. However, the
use of textbooks is an important mode for learning and preparing for PBL. The perception analysis also
showed the lack of interest of the students towards the internet search for online journals. Well-
constructed PBL triggers and efficient facilitation can motivate the students towards in-depth inquiry-
based learning. The future research can be directed towards establishing the relationship between the
quality of PBL triggers and the use of journal articles by the students in the PBL session discussions.
The medical schools have an important role in improving the quality of student discussion during the
PBL and facilitate further the emerging interest among the students in self-learning using the internet.
The number of students from different semesters of medical program who participated in this study was
not similar. Comparatively a greater number of students was from semester 2 and semester 4. Unequal
number of students from different semesters was a limitation of the study.
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Table 1. The opinions of medical students regarding the students’ and facilitators’ role in PBL

N

All students should speak | 79(56) 29(20.6) | 19(13.5) 13(9.2) 1(0.7) 4.5 0.48
during PBL

Facilitators should speak | 17(12) 40(28.4) | 31(22) 38(27) 15(10.6) | 3.0 0.004
only when some

students’  points  are

wrong

Facilitators should | 10(7.1) 28(19.8) | 51(36.2) 37(26.3) | 15(10.6) | 2.87 | 0.09
actively teach during

PBL

Table 2. The opinions of medical students regarding the mode and scope of use of internet in PBL

WIFI is the most
common mode of use of
internet

67 (47.5)

36(25.5)

16(11.3)

11(7.8)

11(7.8)

4.00

0.27

Total time of use of
internet  exceeds 5
hours/day

46(32.6)

29(20.6)

16(11.3)

25(17.7)

25(17.7)

3.00

0.12

Lack of time is a barrier
to use of internet

55(39)

86(61)

1.61

0.11

used for
PBL

Internet is
search  during
session 1

37(26.2)

55(39)

31(22)

10(7.1)

8(5.7)

0.02

Internet is used for
preparation of
presentation of PBL
session 2

32(22.7)

50(35.5)

38(27)

11(7.8)

10(7.1)

3.89

0.09

I use mostly textbooks
for my learning process
in PBL

43(30.5)

49(34.8)

27(19.1)

11(7.8)

11(7.8)

3.73

0.43

I use mostly internet
resources for my
learning process in PBL

29(20.6)

55(39)

36(25.5)

14(9.9)

7(5.0)

3.76

0.48




Table 3. The opinion of medical students regarding the common reasons and practices for use of internet resources

Most common reason | Learn new | Learn  new | Build Develop Share  view
for use of internet | knowledge | skills strong Communication | points
resources (81%) (7.1%) foundation | skills (4.9%)
(3.5%) (3.5%)
Most common practice | Search for | Search for | Read Search for | Search  for
for use of internet | information | information articles general epidemiology
during PBL on clinical | on basic | from information like | of the disease
sciences sciences online psychosocial (7%)
(52.5%) (28.4%) journals issues
(7.8%) (4.3%)
Search engines used Google PubMed Clinical Medscape Yahoo
(48.9%) (22.5%) Key (7.4%) (2.2%)
(19%)
Discipline wise search | Anatomy, Biochemistry, | Pathology | Microbiology Public Heath
(basic science) Physiology | Pharmacology | (45.7%) (4.9%) (13.6%)
(22.2%) (13.6%)
Most common search in | Strongly Agree Somewhat | Disagree Strongly
clinical science is on | agree (47.5%) agree (2.8%) disagree
management of disease | (27%) (18.4%) (4.3%)

process




