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Abstract 
 

Problem based learning (PBL) is an approach to professional education that has been 
adopted in higher education in various countries. But in India, PBL is still not included in 
the curriculum in many medical schools. Our aim is to study the changing pattern of learn-
ing approaches to pharmacology adopting PBL by undergraduate students of an Indian 
medical school. 
 
Medical students(n= 143) at Melaka Manipal Medical College  undertake a 12 week learn-
ing block of general pharmacology, Chemotherapy and blood and 10 week block of CNS, 
ANS , Skin, musculoskeletal  pharmacology in the first semester of second  year. During 
this period only the regular didactic lectures and self directed study were included in the 
curriculum. With the intention of enhancing the use of deep approach and decreasing the 
surface and strategic approaches to learning, PBL was incorporated in the 3rd and 4th 
blocks (10 and 8 wks respectively).  The Short Inventory of Approaches to Learning (SIAL) 
was used to assess the impact of PBL after 2nd and 4th block. 
 
The PBL has positively affected the learning approaches of the students as measured by the 
SIAL. After incorporation of PBL, there was an increase in deep learning and   surface 
learning showed a decrease.  
 
There was increase in deep approach to learning in pharmacology after the introduction of 
PBL in the curriculum. It made the students to know the need for learning, motivated them 
towards the deep learning which can make them better clinicians in future. Hence PBL 
should be an integral part of medical curriculum. 
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Introduction 
 
Learning approaches are classified into three categories 
namely surface approach, deep and achieving approach 
[1-3].In surface approach, intention is to avoid failures 
through focusing on specific details and rehearsing and 
reproducing it. It is the commonly used approach and is 
adequate for success at primary and secondary school 
level [4-7].Overload of work, assessment processes which 
mainly require reproduction of the content, poor teaching, 
poor student teacher interpersonal relationships and lack 
of opportunity for self management may lead to surface 
learning. In deep approach intention is to understand the 
material by using strategies like reading in detail, discus-
sion etc. Interest in the subject matter and intention to 

correlate it with the relevant experience is the stimulus for 
deep study [8].Deep approach helps to remember the facts 
better compared to surface approach [9].  
 
Intention in achieving approach is to excel by using 
highly organized learning methods. Problem based learn-
ing (PBL) is one of the deep approach methods, used by 
many medical schools as either a full-time curriculum or 
an addition to a traditional curriculum [10-13].The rea-
sons  for adopting PBL in the medical curriculum are 
many, a need for professionals to fulfill the needs of the 
community, perceived deficiencies in 'traditional' profes-
sional education , a need to cope with the demands of the 
information explosion in many areas of professional 
knowledge , the need for professionals to be able to adapt 
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to challenge and communicate effectively and the need to 
acquire the skills for lifelong learning etc.The effects of 
PBL are examined using frameworks derived from theo-
ries of expertise and PBL’s goals. The aim of this study is 
to compare the impact of PBL as a learning tool with the 
traditional didactic teaching approach. 
 
Methodology 
 
The study was conducted in Melaka Manipal Medical 
College, Manipal on students studying pharmacology in 
the year of 2006-2007(Batch 2005).  The institutional 
ethics committee approved the study. Pharmacology is 
taught over a period of 40 wks, is divided into four 
blocks. The topics covered in these blocks and duration of 
each blocks are shown in the Table 1. In the first two 
blocks, students were exposed to didactic and self di-
rected learning sessions.  Problem based learning was 
incorporated in the curriculum in the 3rd and 4th block 
(after second block) along with didactic and self directed 
learning. In PBL, students learn in small groups in the 
context of authentic clinically oriented problems in rela-
tion to pharmacology. Initially the problem will be dis-
cussed in brainstorming session to identify unknown ter-
minologies and issues, frame hypothesis and to list the 
learning objectives. In the presentation session i.e. after a 
gap of one week, each student will present a small topic 
and finally solve the problem. The expected outcome of 
medical education is to move students along the path from 
naive laypersons to novice physicians, the effects of these 
approaches should be understood in terms of how they 
affect the early acquisition of cognitive skill. The per-
formance of the students in the first two blocks, which is 
in the pre PBL phase, was compared with that in the post 
PBL phase. 
 
We used a ‘Short Inventory of Approaches to Learning’ 
(SIAL) to analyze the effect of PBL on learning process 
in our students. SIAL is a technique derived from cogni-
tive science research. It consists of 51 items, 10 of which 
were drawn from the revised approaches to studying in-
ventory [14] and 41 items from the approaches to learning 
inventory [15]. The 51 items of SIAL were grouped under 

14 subscales, which again were grouped under 3 scales: 
surface, deep, and strategic approaches which measures 
the same in test population. SIAL had been proven to 
have reasonable reliability and internal consistency [16]. 
It’s test retest reliability was obtained by giving the ques-
tionnaire to group of students (20) on two different occa-
sions with the interval of 6 weeks.  The Cronbach’s α er-
ror was 0.65.  
 
SIAL was administered to all the students of the batch (n 

= 143) at the end of the second and fourth block. All stu-
dent studied pharmacology during Aug 2006- July 2007 
were included in the study as PBL accounted for 5% of 

their internal assessment. There were no exclusion criteria 
as no student had prior exposure to this type in preclinical 
subjects.  
 
Students were asked to complete the inventory on the spot 
and were assured about the confidentiality of their re-
sponses. The students feedback regarding the post PBL 
through SIAL was obtained immediately after the com-
pulsory PBL session. We collected the feedback of pre 
PBL (1st &2nd block) session on the reopening day of 3rd 
block, which is compulsory.  
 
Students were asked to respond to each item on a 4-point 
scale (where 4 = strongly agree, 3 = agree, 2 = disagree, 
and 1 = strongly disagree) indicating the degree to which 
the statement was true for them. The time limit for the 
questionnaire was 30 min. Mean scores of items of sur-
face, deep, and strategic approaches of  students during 
prePBL phase ( end of 2nd block) and postPBL phase ( 
end of 4th block) were compared. Mean SIAL scores of 
prePBL and postPBL phase were compared using an in-
dependent samples test. The data was analyzed with SPSS 
statistical package.  

 
Results 
 
Mean SIAL scores for surface, deep, and strategic ap-
proaches are shown in Table 2. Scores for deep approach 
of students in postPBL phase (3rd and 4th blocks) was 
found to be significantly higher compared with prePBL 
phase (1st and 2nd blocks). The scores for the surface and 
strategic approaches did not differ significantly between 

the two phases even though there was small change. We 
found   no statistically significant differences among the 
three approaches for the prePBL phase.  
 
Table 1:. Teaching schedule of Pharmacology 
 
 
 

Block 1 
12 wks 
(prePBL) 
 

 
 

General Pharmacology Chemothe-
rapy Blood Immunopharmacology 

 

Block 2 
10 wks 
(prePBL) 
 

 

ANS pharmacology CNS pharmaco-
logy Skin,muscle,bones and joints 

 

Block 3 
10 wks 
(postPBL) 
 

 

GIT 
Respiratory system 
 

 

Block 4 
8 wks 
(post PBL) 
 
 

 

Endocrines 
Water and electrolytes 
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Table 2: Average scores of SIAL scales of prePBL and 
postPBL, expressed as Mean±SD 
 

Scales 
 

nonPBL 
 

PBL 
 

P Value 
 

Surface approach    2.6±0.2    2.5 ±0.8 0.423 

Deep approach    2.3 ±0.7    2.5±0.7 0.01* 

Strategic ap-
proach 

   2.5 ±0.6     2.6±0.6 0.15 

 
*P  values are significant at the 0.05 level (n=143) 

 
Discussion 
 
In 3rd and 4th block (PBL period), students generated 
SIAL scores in deep approach imply more accurate, co-
herent, and comprehensive knowledge than in the prePBL 
phase. They transferred the reasoning strategies that they 
were taught and were more likely to use logical concepts 
in their explanations. This effect is stronger in the stu-
dents during postPBL phase. The results clearly demon-
strate stronger benefits of PBL in learning such as an en-
hancement in academic locus, triggered motivation, 
achieving strategy, deep approaches and deep achieving 
approach to learning for the whole group. The results 
suggest that there are important cognitive benefits of the 
PBL approach. PBL provides motivation for self directed 
learning offers an opportunity to work in groups and helps 
to develop problem solving skills [17,18]. PBL approach 
enhances clinical competence ,interpersonal relations and 
self directed learning [19].PBL differs from conventional 
teaching as it involves the use of real or simulated clinical 
problems as a stimulus to learning. The success of PBL 
block was also contributed to the topic or the ‘problem’ 
that is being discussed. The endocrine system such as thy-
roid gland problems ,bronchial asthma and other respira-
tory problems are more amenable to PBL[20].The other 
reason for the positive impact could be the introduction of 
clinical aspect along with basic sciences made the stu-
dents feel like ‘real doctors’. Studies have shown that ba-
sic science learning is more efficient through the PBL 
approach [19,21]. SIAL scores of prePBL were low in 
deep approach which reflects rigid structure of conven-
tional didactic lectures: poor interaction between students 
and teacher, lack of group discussion. 
 

The only problem encountered in conducting PBL was that 
it was consuming more time, topic which could be covered 
in three one-hour lectures, took one full week. The same 
opinion is expressed by O’Hanlon et al [22]. Also more 
teachers were needed as the students were divided in small 
batches. Along with time constraints, poor student motiva-

tion, evaluation problems, concerns about student-directed 
learning and a lack of structure coupled with loss of faculty 
control were also the problems encountered. These prob-
lems can be solved by extensively training the staff in 
conducting PBL. Introduction of PBL in conventional 
medical curriculum encourages both the teachers and stu-
dents to experiment with a new approach to learn-
ing.Eventhough the process looks difficult, it is feasible and 
beneficial to students as well as to teachers. The increase in 
score (deep) and decrease (superficial) in postPBL session 
could be due to the experience gained during this period 
which made the student to adapt deep approach.  

 
Conclusion 
 
PBL should be an integral part of the curriculum as it ac-
knowledges the possibility of prior knowledge (whether 
subject-specific or not) held by the learner. It motivates to 
acquire further knowledge on a 'need to know' basis. It 
enables the learner to realize their own learning needs. 
Knowledge gained is fed back into the problem in an in-
teractive loop. One advantage of this approach is in-
creased motivation, learners learn because they are inter-
ested. More importantly, the way in which knowledge is 
acquired in PBL; links are provided with experience 
which help in future recall. So sincere effort has to be 
made to overcome all the barriers in the implementation 
of PBL and it has to be made a part of our medical cur-
riculum.  

 
Acknowledgements 
 
We sincerely thank all the students involved in our study. 
 
References 
 
1. Biggs JB. Individual differences in study processes and 

the quality of learning outcomes, Higher Education 
1979; 8: 381-394.  

2. Entwistle NJ, Hanley M, Ratcliffe G. Approaches to 
learning and levels of understanding. British Educa-
tional Research Journal 1979; 5: 99-114.  

3. Watkins D.  Depth of processing and the quality of 
learning outcomes. Instructional Science 1983; 12: 49-
58. 

4. Biggs JB. The role of meta learning in study processes. 
British Journal of Educational Psychology 1985; 55: 
185-212. 

5. Entwistle NJ, Hanley M, Hounsell DJ. Identifying disti-
nctive approaches to studying. Higher Education 1979; 
8: 365-380.  

6. Selmes I P. Approaches to normal learning tasks adop-
ted by senior secondary school pupils. British Journal 
of EducationalResearch.1986; 12: 15-27. 



Adiga/ Adiga  
 
7. Watkins D, Hattie J.  A longitudinal study of the appro-

aches to learning of Australian tertiary students. Human 
Learning 1985; 4: 127-141. 

8. Tiwari A, Chan S, Wong E, Wong D, Chui C, Wong A, 
Patil N. The effect of problem-based learning on stu-
dents’ approaches to learning in the context of clinical 
nursing education. Nurse Educ Today 2006; 26: 430-
438. 

9. Marton F, Saljo R. On qualitative differences in learn-
ing – outcome and process. British Journal of Educa-
tional Psychology 1976; 46:4-11.  

10. Jayawickramarajah PT. Curricular reforms in medical 
schools. Bahrain Med Bull 1986; 8: 47-53. 

11. Vernon TA, Blake RL. Does problem-based learning 
work? A meta-analysis of evaluative research. Acad 
Med 1993; 68: 550-563. 

12. Des Marchais JE. A student-centred, problem-based 
curriculum: 5 years’ experience Can Med Assoc J 
1993; 148:1567-1572. 

13. Colliver JA. Effectiveness of problem-based learning 
curricula: Research and theory Acad Med 2000; 75: 
259-66. 

14. Fransson A. On qualitative differences in learning, ef-
fects of intrinsic motivation and extrinsic test anxiety 
on process and outcome. Br J Educ Psychol 1977; 47: 
244-257. 

15. Tait H, Entwistle N. Identifying students at risk through 
ineffective study strategies. Higher Educ 1996; 31: 97-
116. 

16. Abraham RR, Kamath A, Upadhya S, Ramnarayan K. 
Learning approaches to physiology of undergraduates 
in an Indian medical school. Med Educ 2006; 40: 916-
923. 

17. Muller S. Physicians for the twenty-first century: report 
of the project panel on the general professional educa-
tion of the physician and college preparation for medi-
cine.J Med Educ 1984; 59 (11):1-200. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

18. Ostbye T, Fernando ML, Robinson M, Weston WW. 
Introducing problem-based learning into a traditional 
undergraduate medical curriculum. Natl Med J India 
1996; 9:231-6. 

19. Al-Haddad MK, Jayawickramarajah PT. Problem-
based curriculum: Outcome evaluation. Med Teach 
1991; 13: 273-279. 

20. Patel VL, Evans DA, Groen GJ. Recounciling basic 
science and clinical reasoning. Teaching Learning Med 
1989; 1:116-21. 

21. Mitchell G, Ford DM. The way we teach physiology. 
Med Teach 1984; 6: 4-11. 

22. O’Hanlon A, Winefield H, Hejka E, Chur-Hansen A. 
Initial responses of first-year medical students to prob-
lem–based learning in a behavioural science course: 
Role of language background and course content. Med 
Educ 1995; 29: 198-204. 

 
 
 
 
 
 
 
Correspondence: 
 
Usha Adiga  
Department of Biochemistry 
Kasturba Medical College, Manipal 
Manipal University 576104, India 
 
Phone: +91-0820-2922326 
Fax:     +91-0820-2571905 
e-mail: ushachidu@yahoo.com
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:ushachidu@yahoo.com


Learning approaches in Pharmacology 
 

5 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 


