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Introduction
Learning is a holistic human process and has been
defined in a variety of ways by different educational
psychologists. German educationist Knud Illeris defines
learning as "any process that in living organisms leads to
permanent capacity change which is not solely due to
biological maturation and ageing process."1 Learning is a
multisensory process which results from interaction with
the environment or experience, and produces a change in
individuals' behaviour.2 It is not limited to a deliberate or
conscious activity and formal educational system, yet it is
the very core of educational process and one of the most
important activities in which humans engage.3

Theories of learning are the efforts to explain how
learning takes place. They can be classified into three
major groups: constructivism, stimulus-response theories
or behaviourism, and cognitivism. According to
constructivist approach, learning is more than providing
information and it is facilitated by activating previous
knowledge, arousing intense motivation and requiring
the learner to engage actively in learning process. Each
learner constructs his own meaning by building on his
previous knowledge. It is the learner who is at the centre

of the educational process and teacher acts as a
moderator or facilitator.4

Cognitivism is based on the investigation of human
thought process and information processing pathway in
brain as short-term memory which is transferred to long-
term memory by rehearsal and encoding. Hermann
Ebbinghaus, whose work was published in 1855,
experimented and proved retention as a function of
repeated learning.5 Miller in 1955 suggested that seven
plus or minus two items can be stored at one time in
short-term memory. He called them as "magical number
seven".6

American educationist David Kolb suggested a cycle of
learning which begins with experience and progresses to
reflection on experience leading to conceptualisation
followed by experimentation.7 The iteration of the
learning cycle leads to the growth in knowledge, depth of
understanding and improved practice. Emphasis on
experimental learning led to the first major scientific
theory of learning — the behaviourism. Behaviourist
concentrates on observable behaviour without
considering motivation or other mental process. The
desired behaviour is developed by careful planning and
sequencing of learning events. The writing of objectives
or goals in the form of learning outcomes is a
consequence of behaviourist thinking. Teaching skills
involves principles of behaviourism. Learning outcomes
can be further refined using Miller's pyramid and Bloom's
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Taxonomy which has been revised by Anderson in 2001
(Figure-1).8

Learning styles can be described as a set of factors,
behaviours and attitudes that facilitate learning for an
individual in a given situation. There are three main types
of learning styles depending upon one's brain style: visual
learning, auditory learning and kinesthetic learning.9
Most people learn best through a combination of the
three. The teaching strategy based on understanding of
individual learning style is an effective way to ensure
students' achievement and motivation.10 Newble and
Entwistle have identified three basic approaches of
learners: deep approach where students seek meaning
and deep understanding of concepts, strategic approach
where study is driven by desire for high achievement and
surface approach which relies on rote-memorisation.11

Each learning approach results in a different learning
outcome. Medical students mainly use deep and strategic
learning approaches.12 Motivation for study can be
extrinsic like environment, curriculum, assessment and
rewards, etc, or it may be intrinsic like personality traits,
habits and cognitive abilities.13

There are inventories designed to help learners to know
their learning style.14 The educators need to know the
learning styles and study habits of medical students for
effective planning and delivery of teaching-learning
activity. The current study was planned to investigate the
learning styles and preferences of medical students and
thus guide medical teachers to improve the quality of
teaching and learning.

Subjects and Methods
The study was conducted at the department of surgery of
the Quaid-e-Azam Medical College affiliated with the
Bahawal Victoria Hospital, Bahawalpur, Pakistan, from
March 2013 to December 2014. Ethics review committee
of the department approved the study design and
validated the questionnaire. The target population
comprised students from third and final years of the
Bachelor of Medicine, Bachelor of Surgery (MBBS)
programme, during their clinical rotation in general
surgery. The non-probability purposive sampling
technique was adopted. The sample size was calculated
to be 86.30 using Slovin's formula,15 considering
confidence level of 90% and margin of error of 10%. The
study was conducted using a combined approach of
surveying the target population through a questionnaire,
and quality assessment of the information by focus group
interviews of randomly selected sample of 12 students; 6
from each group. A 13-item questionnaire was distributed
among the students. A special session was arranged for

this purpose. Students were informed about the purpose
and process of the study. Those who agreed to participate
were included. Items of the questionnaire were projected
one by one for two to three minutes through Microsoft
PowerPoint slide projector. Two to three options were
given against each item of the questionnaire. Students
were asked to express their opinion by selecting one of
the options. They had to write the answer on the response
sheet. Separate sessions were arranged for third-year and
final-year students at different occasions. The response
sheets were collected at the end of the session. The data
was processed and analysed in Microsoft Word 2007.
Percentages were calculated for male and female
students in both the groups. To ensure the quality of the
questionnaire, focus group interviews were conducted
from randomly selected students other than those who
filled in the questionnaire. Six students were selected
from the third year and six from the final year. Different
sessions were arranged for both the groups and informed
consent was obtained after explaining the purpose and
process of the focus group. The issues of the
questionnaire were presented by verbally questioning
one by one and inviting each member of the group to
give his or her opinion. The members of the group were
allowed to interact with each other. The responses were
recorded in the form of notes taken during the session.
The content of focus group interviews was analysed and
compared with the results of the questionnaire study.

Results
Of the 630 students, 90(14.3%) were included. Of them,
54(60%) were third-year and 36(40%) were final-year
students. There were 14(25.9%) males and 40(74.1%)
females, and 14(38.9%) males and 22(61.1%) females in
the respective groups (Table). Moreover, 22(41%)
students of the third year and 16(44%) of the final year
followed a study schedule. Besides, 18(33%) and 14(39%)
students of third and final years studied due to some
motivation or stimulus of pre-test or examination. As for
the primary source of knowledge, 44(81%) and 32(89%)
students in the respective groups depended on books.
Only 8(15%) students of the third year used their notes
prepared during lectures and practical classes. The use of
internet and information technology was very low:
2(3.7%) in third and 4(11%) among final-year students.

Furthermore, 18(67%) and 22(61%) students said they
read and revised multiple times, respectively. A few of
them did this by speaking loudly. Many students
discussed the topics with their fellows and shared notes
with each other to memorise what they studied. Some
others wrote what they read to memorise it. Some of
them wrote salient points on a piece of paper and pasted
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it on the walls of their rooms, on the tables and at the
bedside. Moreover, 2(7%) students of the third year and
10(28%) of the final year used mnemonics for memory
and retention. When asked about the best time they
chose for their study, 16(30%) third-year and 16(44%)
final-year students said that it was the night time when
they were relaxed as there is complete silence and
concentration. Some students went to the library and

hence followed library timings for study. On average,
22(24%) students made a timetable and followed it,
especially near the exams. Also, 36(40%) did not follow
their timetable and almost 31(35%) never made a time
table for study.

Visual information in the classes was liked by 36(67%)
and 24(44%) students of the third and final years,
respectively. Besides, 50(93%) and 32(89%) respondents
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Table: 'Students' learning habits' questionnaire results.

Questions                                                                                                                                   Responses                          Third year                                                               Final year
                                                                                                                                                            N = 90                       Male             Female            Total 54               Male                Female           Total 36
                                                                                                                                                                                                              1440                                                                           1422
                                                                                                                                                                                                  n(%)                n(%)                   n(%)                   n(%)                   n(%)                  n(%)

1. Which factor motivates you to study?                                                                                schedule                      4(28)               18(45)                22(41)                 8(57)                   8(36)                16(44)
                                                                                                                                                               exams                         4(28)               14(35)                18(33)                 4(28)                  10(45)               14(39)
                                                                                                                                                      Seek knowledge               6(42)                 8(20)                 14(26)                 2(14)                   4(18)                  6(17)
2. What basic resource do you depend on for knowledge?                                                 books                        12(85)              32(80)                44(81)                12(85)                 20(90)               32(89)
                                                                                                                                                              lectures                       2(14)                 6(15)                   8(15)                      - -                         - -                        - -
                                                                                                                                                              internet                          - -                     2(5)                     2(5)                    2(14)                    2(9)                   4(11)
3. How do you memorise?                                                                                                         Discussion                     4(28)               10(25)                 7(26)                   2(14)                    2(9)                   4(11)
                                                                                                                                                           Repetition                   10(71)              26(65)                18(67)                10(71)                 12(54)               22(61)
                                                                                                                                                          mnemonics                      - -                    4(10)                    2(7)                    2(14)                   8(36)                10(28)
4. Do you memorise well at specific time?                                                                       early morning                 8(57)                 8(20)                 14(26)                 6(42)                   4(18)                10(28)
                                                                                                                                                                night                          2(14)               12(30)                16(30)                 6(42)                  10(45)               16(44)
                                                                                                                                                                None                          4(28)               20(50)                24(44)                 2(14)                   8(36)                10(28)
5. Do you make a timetable for your study and follow it?                                  Make and don't follow         6(42)               14(35)                20(37)                 1(14)                  14(63)               16(44)
                                                                                                                                                          Don't make                    4(28)               16(40)                20(37)                 6(42)                   6(27)                12(33)
                                                                                                                                                     Make and follow              4(28)               10(25)                14(26)                 6(42)                    2(9)                   8(22)
6. In which form you like information: - visual, auditory or written?                              visual                        10(71)              26(65)                36(67)                 8(57)                  16(56)               24(44)
                                                                                                                                                             Auditory                      2(14)               10(25)                12(22)                 2(14)                   4(18)                  6(17)
                                                                                                                                                              written                        2(14)                 4(10)                   6(11)                   4(28)                    2(9)                   6(17)
7. Do you think mind maps,algorithm,mnemonics help memorising?                             Yes                          12(85)              38(95)                50(93)               14(100)                18(81)               32(89)
                                                                                                                                                                   No                            2(14)                 2(5)                     4(7)                       - -                      4(18)                  4(11)
8. Do you make notes during class?                                                                                              Yes                         14(100)             28(70)                42(77)                 8(57)                  18(81)               26(72)
                                                                                                                                                                   No                               - -                  12(30)                12(22)                 6(42)                   4(18)                10(28)
9. Can you study for at least an hour without getting up/breaks/snacks                        Yes                          10(71)              32(80)                42(77)                10(71)                 14(68)               24(67)
                                                                                                                                                                   No                            4(28)                8(20)                 12(22)                 4(28)                   8(36)                12(33)
10. Do you get help from your peers (fellow students)?                                                        Yes                            8(57)               36(90)                44(81)                10(71)                22(100)              32(89)
                                                                                                                                                                   No                            6(42)                 4(10)                 10(19)                 4(28)                      - -                     4(11)
11. What are your special study habits                                                                              Isolation/calm              14(100)             28(70)                42(77)               14(100)                18(61)               32(89)
                                                                                                                                                           read loudly                       - -                    4(10)                    4(7)                       - -                       2(9)                  2(5.5)
                                                                                                                                                          No sp. habit                      - -                    8(20)                   8(15)                      - -                       2(9)                  2(5.5)
12. What  do you need specifically at the time of study?                                             specific place                 12(85)              26(65)                38(70)                 6(42)                    2(9)                   8(22)
                                                                                                                                                         cell ph/music                  2(14)                 4(10)                   6(11)                      - -                      8(36)                  8(22)
                                                                                                                                                            tea/coffee                        - -                    6(15)                   6(11)                   8(57)                   8(36)                16(44)
                                                                                                                                                              Nothing                          - -                    4(10)                    4(7)                       - -                      4(18)                  4(11)
13. Anything else you want to say regarding classroom teaching,                                         No comments, (n=14) Ward teaching is good                       NA(8) Should not be evening classes(6)
ward teaching and teachers?                                                                                                                   (n=12) Teacher should be friendly (n=6)                               Repetition of topic Class strength is
                                                                                                                                                            Topic should be allocated so that we are prepared about                 more. Methods be taught. (n=14)
                                                                                                                                                                it (n=4) Sitting place be comfortable. There be Q&A.               Teacher be friendly, Classroom be
clean,
                                                                                                                                                                     Perform on patients(6) encourage students etc.                                          must have breaks

Q&A: Question and answer
NA: Not available.



from the respective groups believed that algorithms,
mind maps and mnemonics helped them to retain the
information. Some students liked auditory and written
information. Almost 68(75%) students from both the
groups took notes during their classes while the
remaining did not do so.

Moreover, 66(73%) students said they could study for an
hour or so without taking a break or snack, especially near
the exams. Others said they took a break after 20 to 30
minutes and took snack, tea, coffee or move around, etc.
Further, 44(81%) and 32(89%) students from respective
groups said that they got help in their study from their
peers. However, 10(19%) and 4(11%) said 'no' to this
question. Besides, 42(77%) third-year and 32(89%) final-

year students preferred
isolation and calmness for
their study, whereas 4(7%)
and 2(5.5%) had the habit
of reading loudly.
Moreover, 6(11%) third-
year students depended
on tea or coffee and as
many on cell phone at the
time of study, compared
to 16(44%) and 8(22%)
final-year students. In
addition, 12(13.3%)
students showed liking for
practical ward-teaching.
They believed that the
classroom lecture should
be easy enough to be
understood according to
their mental capacity, the
teacher should be
cooperative, friendly and
encourage them before
the patients, and topics
should be pre-specified
for clinical discussion.
Generally, they opined
that the teacher and
teaching was okay.

For quality assurance of
the above results, focus
group interviews were
conducted from 12(13.3%)
randomly selected
students, 6(50%) from
each group. Content
analysis of these
interviews confirmed the

results drawn from the questionnaire study: the students
mostly depended on books as primary source of
knowledge, liked peer discussion, mind maps and
mnemonics and demanded more disciplined interactive
and integrated teaching during the classes. They wanted
organised clinical teaching in a friendly atmosphere. In
response to pinpoint questions, they admitted that many
students did not take interest in one-way teaching style
and remained busy in chatting and playing games with
their mobiles. They also revealed that when they entered
in pre-clinical and clinical classes, they did not receive any
guidance how to study. Many times they lacked
information about books and study materials. Often they
did not receive any guidance to identify their learning
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style and improve their study habits. One of them said,
"We were studying in the first two years and we started
learning in the third year." They admired the teachers who
had friendly interaction and gave frequent opportunity of
discussion to the students.

Discussion
Within the last three decades the proposition that the
students learn and study in different ways has emerged as
a prominent pedagogical issue.16 Human learning style is
a component of the wider concept of personality traits.
When approaches to learning are considered, students
are classified into three groups: Those who learn mere
facts are superficial learners. Others work for deep
understanding of concepts and they are deep learners.
Some learners are strategic and they are affected by the
assessment system and plan to get through the tests and
exams and achieve high scores.17 The same is evident in
response to item no. 01 of our study where 18(33%) and
14(39%) students of third and final years admitted that
their study was driven by in-house tests and exams.
Extrinsic motivation plays an important role in study
habits of medical students. Research has shown that
when even highly experienced workers and professionals
are appropriately motivated, they are able to improve
their objective performance, sometimes dramatically.18

In item one of our study, nearly 40% of students in both
the groups worked according to a schedule due to their
intrinsic motivation. More than 80% of our students used
books as primary source of knowledge. In contrast, 40%
American medical students rely on books and the rest of
them use internal and external lecture notes and
PowerPoint handouts.19 In our study, one-third of the
students did not make a timetable, whereas another one-
third made it but did not follow it. Moreover, less than
one-third students studied according to their timetable.
This situation reflects the need and importance of
motivation provided by in-house formative assessment
system.

Deep sleep plays an important role in memory
consolidation. The time before sleep is best to review the
notes or going through some flashcards, algorithms and
mnemonics. And then recalling the information shortly
after you wake up further strengthens your retention.20

Our students need to be guided regarding memory tips
because most of them did not show any preference of
time for memorising. Cooperative learning and peer
discussion have been proved very useful to enhance
conceptual understanding and increase students'
confidence and performance.21 Concept maps, mind
maps and mnemonics are effective for critical thinking

and have worked as an effective method in teaching and
learning.22,23 These trends of peer discussion and using
algorithm, mnemonics and mind maps for learning and
retention are obvious in our study(items no. 3 and 7). The
majority of students relied on repetition for memorising
the subject. Nearly 90% students from both the groups
opined that concept maps, algorithms and mnemonics
helped in understanding and retaining the subject. Most
students admitted in medical colleges are abstract
passive learners. However, as they progress through the
programme, they evolve and adapt to active learning
style.24 The same is proved in response to question no. 6
of this study which showed that the liking for auditory
and visual information decreased in final-year as
compared to third-year students because they were more
involved in practical teaching and learning clinical skills.
Their liking for interactive clinical teaching in a friendly
atmosphere also reflected in their answers to open
question no. 13. Contemporary literature also shows that
in most parts of the world, medical students like
kinesthetic and multimodal learning styles.25

Poor academic performance is associated with poor time
management approach to study, excessive use of social
networking and poor study habits.26 Therefore, we asked
about the special study habits in questions 11 and 12. The
majority of students, 42(77%) and 32(89%) in third and
final years respectively, said that they needed isolation
and calmness while 6(11%) and 8(22%) students
respectively admitted that they had the habit of using
mobile and music during study. Attention span of
students is also a matter of concern for teacher as well as
for the students. Recent studies suggest that the average
attention span of both adults and children has decreased
due to digital distractions in the 21st-century lifestyle.27 In
item no. 9 of our study, 12(33%) final-year students did
realise this problem indicating their need for guidance in
this connection. In response to open question in item
no.13, we found some useful suggestions from the
students.

Content analysis of focus group interviews confirmed the
results of the questionnaire study. The majority of
students used books, mind maps, mnemonics and peer
discussion for learning. However, they were not aware of
their learning styles and lacked guidance for improving
their study habits. The formative assessment system is a
very vital drive for students because all of them admitted
that they studied on motivation of in-house tests. Some
students opined that when they entered in pre-clinical
and clinical classes, they did not receive any guidance
how to study. Many times they lacked information about
books and study materials. They also pointed out that
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lectures of different basic and clinical subjects were
started simultaneously without any integration or logical
sequence of subjects and topics. In response to pinpoint
questions, they revealed the role of distractors and said
that many students did not take interest in one-way
teaching style during lectures and demonstrations, and
remained busy in playing games and chatting on their
mobiles. One of them said, "We were studying in first two
years and we started learning in the third year." They
admired the teachers who had friendly interaction and
gave frequent opportunity of discussion to the students.

The current study had a few limitations as well. The items
of the questionnaire addressed the variety of aspects and
factors influencing students' learning. Sample size,
though statistically significant, was relatively small.
Certain other questions could have been added to the
questionnaire.

Teaching the discipline of surgery to medical students
depends on the practising clinical surgeon assuming the
role of educator. Logical sequence and integration of
subjects and topics can be achieved by working of
teachers from different disciplines, as a team and periodic
interdisciplinary meetings. Consideration of students'
learning styles, preferences and study habits is important
for effective teaching and meaningful learning. Medical
institutions as well as the teachers should plan to create
awareness on this subject and devise the strategies to
incorporate the concept in teacher training workshops.
Awareness sessions must be conducted to guide the
students about their learning styles and improve their
study habits, particularly when they newly enter the
discipline.

Conclusion
The majority of medical students used books rather than
the information media. They found algorithms, mind
maps and peer discussion useful for learning. They liked
multimodal, interactive, integrated, organised and
friendly way of teaching. However, they lacked guidance
to identify their learning style and improve their study
habits. Formative assessment system is an important
motivation for students. Their learning preferences,
superficial, deep or strategic, are mostly determined by
the assessment system adopted in in-house tests and
examinations.
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