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ABSTRACT
 
Background: Problem Based Learning (PBL) is a widely used constructive teaching approach for undergrad-
uate Medical and Dental students for many years. This is an effective teaching tool which integrates 
students’ prior knowledge which he/she has obtained in their initial years and applies it for solving actual 
clinical cases which they usually encounter in the clinical rotations.This exercise broadens their thinking and 
learning capacity and makes them active, self-directed and vigilant learners. They also learn how to work in 
a team and collectively come up with the best possible answers of the given clinical scenario.

Objectives: The main objective of this study is to evaluate dental students’ perception regarding Problem 
Based Learning (PBL), which is a fruitful teaching strategy for student’s effective professional development 
and also to assess the extent students benefit from this teaching method and to help them develop profes-
sional skills and attitude.

Method:  A cross sectional study was conducted amongst the Dental students of all (four) years of Bachelors 
of Dental Surgery (BDS) from Aug to Sep 2017 at Ziauddin University (College of Dentistry), Karachi, Pakistan. 
A Verbal consent was taken from all the students and each student was asked to fill a 21-item questionnaire 
for evaluating their perceptions about PBL teaching methodology. The students’ response about PBL was 
measured by a 5 point Likert scale. The statistical analysis of data was calculated by SPSS version 20. Percent-
age and frequencies were calculated for qualitative data and Mean/SD for quantitative statistics. ANOVA 
was applied to suggested strong association between PBL and development of professional attitude and 
skills. The p-value of > 0.05 was statistically significant.

Results:  Students’ thoughts regarding PBL as an effective teaching strategy were assenting. They positively 
benefited from this learning method which is represented by mean scores of ≥ 3 in the study. The mean score 
of 1.85 (<2) indirectly highlights that students are not wasting their time by performing this exercise. There is a 
significant association between PBL method and development of professional attitude and skills by p-value 
of < 0.00001

Conclusion: It aids the medical educators to perform internal evaluation to record students’ progress in 
every module for marking their final assessment.
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INTRODUCTION

Problem Based Learning (PBL) has been a widely 
used constructive teaching approach for under-
graduate Medical and Dental students for many 

years1. Many Medical and Dental colleges and 
universities in Pakistan are also inculcating this 
innovative teaching strategy as an integrated part 
of their curriculum. This is an effective teaching tool 
which integrates students’ previous knowledge 

which they had obtained in their initial years and 
apply for solving actual clinical cases which they 
commonly encounter in the clinical rotations. This 
critical exercise broadens their thinking and learn-
ing capacity and makes them active, self-directed 
and vigilant learners. They also learn how to work 
efficiently in a team and collectively come up with 
the best possible answers of the given clinical 
scenario2. Wood D. F in 2003 stated that Prob-
lem-based learning is defined as “an instructional 
(and curricular) learner-centered approach that 
empowers learners to conduct research, integrate 
theory and practice, and apply knowledge and 
skills to develop a viable solution to a defined prob-
lem”3, 4. 

As an emerging teaching strategy, PBL is bringing a 
transformation especially in the dental education 
system by providing students an effective learning 
opportunity, where students can invest their profes-
sional knowledge and skills on a given clinical prob-
lem along with their peers and sketch a road-map 
of information on which new knowledge and 
understanding can be built5. Students are further 
encouraged for independent studies not only 
limited to text books but also from recently 
published articles and different studies in order to 
acquire novel information and thorough under-
standing of respective topic6. It assists educationists 
in all fields to bring a change in education system 

from solely assessment driven to ongoing formative 
learning2.

In this learning process, the teacher has an import-
ant role to construct a challenging clinical problem, 
which allows them to think laterally. The teacher, 
along with the student’s own ideas and perspec-
tive, then facilitates the students on each stage and 
helps them in solving the given challenge by proper 
guidance. Teachers frequently help mentor the 
students and assess them at each step by giving 
them active constructive feedback, so that they 
can reflect on their own learnings and improvise it 
for good results7,8. PBL provides a platform to 
students for learning and enhances various skills 
such as critical thinking, team work, problem 
solving, inquiry habits, leadership and communica-
tion. Students work in collaboration with peers and 
accept each other’s ideas and perspective 
optimistically to attain a shared vision9,10.

The main objective of this study is to evaluate 
Dental students’ perception about Problem Based 
Learning (PBL), which is a fruitful teaching strategy 
for students’ effective professional development. To 
assess at what extent students are benefited from 
this teaching method and develop professional skills 
and attitude. It will provide feedbacks in order to 
improve the Medical and Dental curriculum and 
achieve best outcomes in near future.

METHODS

A cross sectional study was conducted amongst 
148 Dental students of all (four) years of Bachelors of 
Dental Surgery (BDS) from August to September 
2017 at Ziauddin University (College of Dentistry), 
Clifton Campus, Karachi, Pakistan. The research 
objective was clearly explained to each dental 
student and verbal consent was also taken from 
them. Data was collected in the form of self-admin-
istered questionnaire. The students were asked to fill 
a 21-item questionnaire for evaluating their percep-
tion regarding Problem Based Learning (PBL), as a 
productive teaching strategy for their effective 
professional development. The students’ response 
about PBL was measured by a 5 point Likert scale. 
The Likert scale is an ascending order of score (1, 2, 
3, 4 and 5 standing for Strongly disagree, Disagree, 
partially agree, Agree and Strongly agree respec-
tively) 1,6.

Ethical approval for research was obtained from 
the Institutional Ethics Committee. The statistical 
analysis of data was calculated by Statistical Pack-
age for Social Sciences (SPSS version 20). For quali-
tative data percentage and frequencies were 
calculated. Mean and standard deviation of quan-
titative statistics were obtained. ANOVA was 
applied to find association between response and 
year of study. The level of significance was p-value 
of >0.05.

 RESULTS

In Table 1, data is representing the mean score of ≥ 
3 which indicates students’ affirmative response on 
utilization of PBL as a teaching learning strategy in 
undergraduate curriculum for their professional 
nurturing. One of the response indirectly highlight’s 
that students are effectively investing their time by 
performing the PBL exercise.

INTRODUCTION

Pulmonary alveolar microlithiasis is a rare autosomal 
recessive disease characterized by the precipita-
tion of calcium phosphate microliths throughout the 
respiratory tree. Despite having a relatively 
unknown etiology, research leans towards muta-
tions in the SLC34A2 gene, which codes for a 
sodium-phosphate cotransporter found in Type II 
pneumocytes18 Less than 600 cases have been 
reported worldwide7,8,11 mainly from Japan, Turkey, 
Italy, and USA2-7. In this particular case the patient 
was incidentally diagnosed with pulmonary alveo-
lar microlithiasis on the basis of a recently approved 
modality; Technetium 99m diphosphonate scintig-
raphy. 

CASE REPORT

A 38-year-old female, with an unremarkable family 
history, presented with a four-year history of progres-
sive dyspnea (mMRC class III) in the Pulmonology 
Department of JPMC. She also complained of 
orthopnea. She was a non-smoker. There was no 
evidence of any other known pulmonary disease. 
She had been diagnosed with hypothyroidism four 
years back. General physical examination noted a 
young, overweight female with a blood pressure of 
140/90 mmHg; pulse 110/ min, respiratory rate 
30/min. Grade IV clubbing and cyanosis were 
present. Auscultation of the chest revealed coarse 
crackles. The rest of the systemic examination was 
unremarkable.

Lab reports were as follows: 

Figure 1: Chest radiograph revealed diffuse bilateral 
areas of micronodular calcification with black 
pleura and HRCT showed a mosaic-like pattern 
present in the interlobular area

Figure 2: 99m technetium diphosphonate scanning 
detected extensive pulmonary uptake

Chest radiograph revealed diffuse bilateral areas of 
micronodular calcification with black pleura and 
HRCT showed a mosaic-like pattern present in the 
interlobular area (Figure 1). Bronchoalveolar lavage 
did not show acid-fast bacilli, fungi or any atypical 
cell. Transbronchial lung biopsy could not be 
performed due to hypoxia. However, 99m techne-
tium diphosphonate scanning detected extensive 
pulmonary uptake as shown in the image above 
(Figure 2). These findings confirmed the diagnosis of 
pulmonary alveolar microlithiasis.

DISCUSSION

Pulmonary alveolar microlithiasis is a rare chronic 
disease of unknown etiology, consisting of numer-
ous small alveolar calculi (composed of calcium 
and phosphorous) in the absence of a known calci-
um metabolism disorder. There have been fewer 
than 160 reported cases in previous literature19. It 
can be familial or sporadic9.

The previous literature identifies a mutation of the 
SLC34A2 gene, encoding a type IIb sodium-depen-
dent phosphate cotransporter (NaPi-IIb) in Type II 
alveolar cells. This transporter is involved in phospho-
rus metabolism in vivo.18 Type II pneumocytes not 
only produce surfactant (composed of phospholip-
ids and Ca-dependent binding proteins SP-A and 
SP-D) but are also responsible for its recycling and 
degradation20. A mutation of SLC34A2 decreases 
the cellular uptake of phosphorus leading to its 
accumulation in the alveoli and subsequent chela-
tion with calcium in the extracellular fluid. As a 

result, microliths are formed. It is now believed that 
this mutation of SCL34A2 gene is responsible for the 
parenchymal changes seen in the lungs of patients 
with PAM18.

The patient is initially asymptomatic, with restrictive 
type lung impairment appearing in the third or the 
fourth decade. The usual course of PAM is progres-
sive deterioration of lung function with the develop-
ment of corpulmonale, and respiratory failure which 
leads to death in midlife10-12. Following this trend, our 
patient was 38 years old with complaints of 
dyspnea developing over the past four years.  A 
familial occurrence in one-third of known cases has 
been reported, with an autosomal recessive inheri-
tance pattern and no apparent gender predisposi-
tion8. However, the family history of our patient for 
the disease was negative. 

The chest radiograph of our patient mimicked a 
typical PAM chest radiograph, which shows: bilater-
al infiltrates of fine, sand-like calcified micronodules 
(< 1 mm) mostly in the middle and lower zones of 
the lung. Obliteration of heart border and 
diaphragm is also seen11, 13.

The most common HRCT findings in patients of PAM 
are ground-glass opacities, calcified micronodules, 
interlobular septal thickening, pleural and subpleu-
ral calcification and pulmonary cysts. Calcifications 
along bronchovascular bundles and tree have also 
been noted. Our patient’s radiograph displayed a 
mosaic pattern, which is pathognomonic for PAM 
on HRCT10. Possible differential diagnoses with similar 
nodular calcifications are tuberculosis, metastatic 
osteosarcoma, and amyloidosis. Dense consolida-
tions are also noted in metastatic pulmonary calcifi-
cation, talcosis and amiodarone lung toxicity. 
Therefore, to rule-out probable conditions, clinical 
features and CT findings should be carefully 
correlated with those typical of PAM. 

The bronchoalveolar lavage did not show acid-fast 
bacilli, fungi or any atypical cells. Due to hypoxia, 
transbronchial lung biopsy a routine procedure for 
PAM was unadvised. Technetium 99m diphospho-
nate scan was used for final confirmation and 
depicted bilateral pulmonary uptake of the radio-
isotope 99mTc. Technetium 99m diphosphonate 
compounds bind to calcified soft tissue, this is vital in 
detecting early-stage PAM21. In cases where CT 
scan findings are nonspecific, the bone scintigra-
phy is very useful in the detection of early pulmo-
nary calcifications, which are missed in the CT scan 
because of their small size14. When the bone scan 
was done in our patient, it showed extensive uptake 
as described in the literature, thus confirming our 
diagnosis. 

PAM does not have an effective medical therapy. 
Alendronate sodium has been tried in some 
patients which provided symptomatic relief but no 

reversal. Corticosteroid therapy has not shown 
much benefit either. Lung transplantation is the only 
choice12.

CONCLUSION

Specific diagnosis of PAM is usually confirmed by 
histopathological evaluation of the lung tissue via 
transbronchial/tracheal or open lung biopsy. This 
case shows that this diagnosis can also be made 
through correlation of clinical and radiological 
findings and confirmed by performing tech 99 bone 
scan in suspected cases thus eliminating the need 
of subjecting patients to invasive procedures. 
Tech99 is especially useful for diagnosing this rare 
disease in those patients who are not fit for invasive 
procedures, as seen in our case.
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DISCUSSION

In present time, our education system desires 
innovative, collaborative and student centered 
approach of teaching instead of the conventional 
lecture based one way approach. In Pakistan most 
of the medical and dental institutes lack to imple-
ment such interactive and new teaching methods 
as part of their curriculum. The most common ratio-
nale is lack of medical education training to educa-
tors 11, 2. The traditional way of teaching, only by 
lectures targets those students who learn best by 
listening and reading, but is unable to implicate 

those students who learn by reading, writing, audio

visual aids and experiential learning. For holistic 
professional development of students we need 
integrated methods of learning like PBL which 
include majority of the learners in the form of read-
ers, writers in the form of scribe who note down the 
learning point, Chair who direct the group by lead-
ership skills and other fellows who also actively 
participate in discussion and problem solving4, 12. 

Now a day the trend of medical education is 
increasing in Pakistan, as a result many institutions 

are putting enormous efforts to adapt new instruc-
tional methods in the curriculum like role plays, 
simulation, small group discussions, quizzes, projects, 
survey based researches and problem based learn-
ing to improve the quality of medical education13. 
Our study only focused on Problem Based Learning 
(PBL), as a competent teaching strategy for teach-
ing content, which is a student focused approach 
to medical education and it caters basic learning 
needs of all types of learners for effective nurturing 
and professional development14. In this study we 
addressed student opinions only, about PBL, which 
is an integrated part of their curriculum and did not 
directly test the level of acquired knowledge 
among students15.

In problem-based learning, student learning primari-
ly focuses on a clinical problem which could have 
multiple reasoning and solutions. Students work in 
collaboration with peers to read and understand 
the problem thoroughly in a small group and search 
the appropriate answers for it independently16. It 
helps them to generate a hypothesis via integrated 
learning of different subjects and through effective 
discussion they understand the clinical scenarios in 
a better way. A study by Al-Naggar amongst 
Malaysian medical students also found that PBL 
strategy is interesting and stimulates integrated 
learning5. According to our students’, PBL strategy 
made learning more stimulating and interesting for 
them. It allowed them to participate actively in 
peer discussion and also become self-reliant and 
active learners. PBL assisted students to build a 
bridge between past and present knowledge for 
finding answers of an assigned problem17, 18. Abra-
ham and colleagues suggested that by integrating 
problem based learning and other active learning 
strategies in the curriculum from first year ensured 
improvement in students’ progress and successful 
achievement of almost all the short-term goals15.

In PBL the role of Medical educator is very crucial; 
they observe, facilitate, mentor and reflect the 
progress of students for constructive feedbacks and 
ongoing formative assessment13. Throughout the 
process of PBL, the observer constantly assists 
students’ participation, directs them on the right 
path, motivates every student to participate and 
records their performances4, 16. The observer tries to 
keep students focused on the topic, makes learning 
relevant and exciting for achieving the desired 
objective. Student par¬ticipation is a key ingredient 
in the success of a PBL process, and it would be 
worthwhile to collect more information on the 
assessment process and its impact on the overall 
par¬ticipation and future performance of the 
students15, 19.

PBL assists students to develop effective interperson-
al skills, team work and group dynamics7. Students 
realize their strengths and short-comings and 
discover ways to over-come them. It develops lead-

ership skills among students by providing a session to 
chair, sound rapport with group members, and 
acceptance of views and perspectives of other 
students10. According to Anila Jaleel et al. students 
perceived that the PBL approach adopted consis-
tently across the curriculum contributed to the 
development of their information management, 
critical reasoning, communication and team- linked 
skills8. It gives confidence and sense of responsibility 
to students to be a contributor in making treatment 
plans and prepare themselves for future encounters 
which occurs in clinical rotations17. Al-Naggar’s 
study reflected that PBL strategy consumes more 
time than conventional teaching approach, just like 
the opinion of majority of the students included in 
our study, who believed that PBL strategy was 
investment of quality time, therefore agreeing with 
AL-Naggar’s perspective5.

CONCLUSION

By vigorous planning and effective implementation 
of PBL teaching strategy, we make students active, 
independent and analytical learners in diagnosing, 
preventing and treating diseases. Through this 
process, students develop the ability of problem 
solving, team work, inquiring abilities and build 
sound relationship with colleagues and patients 
which enhance their professional competencies. 
They learn to keep themselves updated by reading 
recent researches and articles along with text 
books to diversify their knowledge and understand-
ing to take out their best learning outcome
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INTRODUCTION

Problem Based Learning (PBL) has been a widely 
used constructive teaching approach for under-
graduate Medical and Dental students for many 

years1. Many Medical and Dental colleges and 
universities in Pakistan are also inculcating this 
innovative teaching strategy as an integrated part 
of their curriculum. This is an effective teaching tool 
which integrates students’ previous knowledge 

which they had obtained in their initial years and 
apply for solving actual clinical cases which they 
commonly encounter in the clinical rotations. This 
critical exercise broadens their thinking and learn-
ing capacity and makes them active, self-directed 
and vigilant learners. They also learn how to work 
efficiently in a team and collectively come up with 
the best possible answers of the given clinical 
scenario2. Wood D. F in 2003 stated that Prob-
lem-based learning is defined as “an instructional 
(and curricular) learner-centered approach that 
empowers learners to conduct research, integrate 
theory and practice, and apply knowledge and 
skills to develop a viable solution to a defined prob-
lem”3, 4. 
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system by providing students an effective learning 
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of information on which new knowledge and 
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limited to text books but also from recently 
published articles and different studies in order to 
acquire novel information and thorough under-
standing of respective topic6. It assists educationists 
in all fields to bring a change in education system 

from solely assessment driven to ongoing formative 
learning2.

In this learning process, the teacher has an import-
ant role to construct a challenging clinical problem, 
which allows them to think laterally. The teacher, 
along with the student’s own ideas and perspec-
tive, then facilitates the students on each stage and 
helps them in solving the given challenge by proper 
guidance. Teachers frequently help mentor the 
students and assess them at each step by giving 
them active constructive feedback, so that they 
can reflect on their own learnings and improvise it 
for good results7,8. PBL provides a platform to 
students for learning and enhances various skills 
such as critical thinking, team work, problem 
solving, inquiry habits, leadership and communica-
tion. Students work in collaboration with peers and 
accept each other’s ideas and perspective 
optimistically to attain a shared vision9,10.

The main objective of this study is to evaluate 
Dental students’ perception about Problem Based 
Learning (PBL), which is a fruitful teaching strategy 
for students’ effective professional development. To 
assess at what extent students are benefited from 
this teaching method and develop professional skills 
and attitude. It will provide feedbacks in order to 
improve the Medical and Dental curriculum and 
achieve best outcomes in near future.

METHODS

A cross sectional study was conducted amongst 
148 Dental students of all (four) years of Bachelors of 
Dental Surgery (BDS) from August to September 
2017 at Ziauddin University (College of Dentistry), 
Clifton Campus, Karachi, Pakistan. The research 
objective was clearly explained to each dental 
student and verbal consent was also taken from 
them. Data was collected in the form of self-admin-
istered questionnaire. The students were asked to fill 
a 21-item questionnaire for evaluating their percep-
tion regarding Problem Based Learning (PBL), as a 
productive teaching strategy for their effective 
professional development. The students’ response 
about PBL was measured by a 5 point Likert scale. 
The Likert scale is an ascending order of score (1, 2, 
3, 4 and 5 standing for Strongly disagree, Disagree, 
partially agree, Agree and Strongly agree respec-
tively) 1,6.

Ethical approval for research was obtained from 
the Institutional Ethics Committee. The statistical 
analysis of data was calculated by Statistical Pack-
age for Social Sciences (SPSS version 20). For quali-
tative data percentage and frequencies were 
calculated. Mean and standard deviation of quan-
titative statistics were obtained. ANOVA was 
applied to find association between response and 
year of study. The level of significance was p-value 
of >0.05.

 RESULTS

In Table 1, data is representing the mean score of ≥ 
3 which indicates students’ affirmative response on 
utilization of PBL as a teaching learning strategy in 
undergraduate curriculum for their professional 
nurturing. One of the response indirectly highlight’s 
that students are effectively investing their time by 
performing the PBL exercise.

Figure 1: Demonstrating the process of PBL (20)
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INTRODUCTION

Pulmonary alveolar microlithiasis is a rare autosomal 
recessive disease characterized by the precipita-
tion of calcium phosphate microliths throughout the 
respiratory tree. Despite having a relatively 
unknown etiology, research leans towards muta-
tions in the SLC34A2 gene, which codes for a 
sodium-phosphate cotransporter found in Type II 
pneumocytes18 Less than 600 cases have been 
reported worldwide7,8,11 mainly from Japan, Turkey, 
Italy, and USA2-7. In this particular case the patient 
was incidentally diagnosed with pulmonary alveo-
lar microlithiasis on the basis of a recently approved 
modality; Technetium 99m diphosphonate scintig-
raphy. 

CASE REPORT

A 38-year-old female, with an unremarkable family 
history, presented with a four-year history of progres-
sive dyspnea (mMRC class III) in the Pulmonology 
Department of JPMC. She also complained of 
orthopnea. She was a non-smoker. There was no 
evidence of any other known pulmonary disease. 
She had been diagnosed with hypothyroidism four 
years back. General physical examination noted a 
young, overweight female with a blood pressure of 
140/90 mmHg; pulse 110/ min, respiratory rate 
30/min. Grade IV clubbing and cyanosis were 
present. Auscultation of the chest revealed coarse 
crackles. The rest of the systemic examination was 
unremarkable.

Lab reports were as follows: 

Figure 1: Chest radiograph revealed diffuse bilateral 
areas of micronodular calcification with black 
pleura and HRCT showed a mosaic-like pattern 
present in the interlobular area

Figure 2: 99m technetium diphosphonate scanning 
detected extensive pulmonary uptake

Chest radiograph revealed diffuse bilateral areas of 
micronodular calcification with black pleura and 
HRCT showed a mosaic-like pattern present in the 
interlobular area (Figure 1). Bronchoalveolar lavage 
did not show acid-fast bacilli, fungi or any atypical 
cell. Transbronchial lung biopsy could not be 
performed due to hypoxia. However, 99m techne-
tium diphosphonate scanning detected extensive 
pulmonary uptake as shown in the image above 
(Figure 2). These findings confirmed the diagnosis of 
pulmonary alveolar microlithiasis.

DISCUSSION

Pulmonary alveolar microlithiasis is a rare chronic 
disease of unknown etiology, consisting of numer-
ous small alveolar calculi (composed of calcium 
and phosphorous) in the absence of a known calci-
um metabolism disorder. There have been fewer 
than 160 reported cases in previous literature19. It 
can be familial or sporadic9.

The previous literature identifies a mutation of the 
SLC34A2 gene, encoding a type IIb sodium-depen-
dent phosphate cotransporter (NaPi-IIb) in Type II 
alveolar cells. This transporter is involved in phospho-
rus metabolism in vivo.18 Type II pneumocytes not 
only produce surfactant (composed of phospholip-
ids and Ca-dependent binding proteins SP-A and 
SP-D) but are also responsible for its recycling and 
degradation20. A mutation of SLC34A2 decreases 
the cellular uptake of phosphorus leading to its 
accumulation in the alveoli and subsequent chela-
tion with calcium in the extracellular fluid. As a 

result, microliths are formed. It is now believed that 
this mutation of SCL34A2 gene is responsible for the 
parenchymal changes seen in the lungs of patients 
with PAM18.

The patient is initially asymptomatic, with restrictive 
type lung impairment appearing in the third or the 
fourth decade. The usual course of PAM is progres-
sive deterioration of lung function with the develop-
ment of corpulmonale, and respiratory failure which 
leads to death in midlife10-12. Following this trend, our 
patient was 38 years old with complaints of 
dyspnea developing over the past four years.  A 
familial occurrence in one-third of known cases has 
been reported, with an autosomal recessive inheri-
tance pattern and no apparent gender predisposi-
tion8. However, the family history of our patient for 
the disease was negative. 

The chest radiograph of our patient mimicked a 
typical PAM chest radiograph, which shows: bilater-
al infiltrates of fine, sand-like calcified micronodules 
(< 1 mm) mostly in the middle and lower zones of 
the lung. Obliteration of heart border and 
diaphragm is also seen11, 13.

The most common HRCT findings in patients of PAM 
are ground-glass opacities, calcified micronodules, 
interlobular septal thickening, pleural and subpleu-
ral calcification and pulmonary cysts. Calcifications 
along bronchovascular bundles and tree have also 
been noted. Our patient’s radiograph displayed a 
mosaic pattern, which is pathognomonic for PAM 
on HRCT10. Possible differential diagnoses with similar 
nodular calcifications are tuberculosis, metastatic 
osteosarcoma, and amyloidosis. Dense consolida-
tions are also noted in metastatic pulmonary calcifi-
cation, talcosis and amiodarone lung toxicity. 
Therefore, to rule-out probable conditions, clinical 
features and CT findings should be carefully 
correlated with those typical of PAM. 

The bronchoalveolar lavage did not show acid-fast 
bacilli, fungi or any atypical cells. Due to hypoxia, 
transbronchial lung biopsy a routine procedure for 
PAM was unadvised. Technetium 99m diphospho-
nate scan was used for final confirmation and 
depicted bilateral pulmonary uptake of the radio-
isotope 99mTc. Technetium 99m diphosphonate 
compounds bind to calcified soft tissue, this is vital in 
detecting early-stage PAM21. In cases where CT 
scan findings are nonspecific, the bone scintigra-
phy is very useful in the detection of early pulmo-
nary calcifications, which are missed in the CT scan 
because of their small size14. When the bone scan 
was done in our patient, it showed extensive uptake 
as described in the literature, thus confirming our 
diagnosis. 

PAM does not have an effective medical therapy. 
Alendronate sodium has been tried in some 
patients which provided symptomatic relief but no 

reversal. Corticosteroid therapy has not shown 
much benefit either. Lung transplantation is the only 
choice12.

CONCLUSION

Specific diagnosis of PAM is usually confirmed by 
histopathological evaluation of the lung tissue via 
transbronchial/tracheal or open lung biopsy. This 
case shows that this diagnosis can also be made 
through correlation of clinical and radiological 
findings and confirmed by performing tech 99 bone 
scan in suspected cases thus eliminating the need 
of subjecting patients to invasive procedures. 
Tech99 is especially useful for diagnosing this rare 
disease in those patients who are not fit for invasive 
procedures, as seen in our case.
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DISCUSSION

In present time, our education system desires 
innovative, collaborative and student centered 
approach of teaching instead of the conventional 
lecture based one way approach. In Pakistan most 
of the medical and dental institutes lack to imple-
ment such interactive and new teaching methods 
as part of their curriculum. The most common ratio-
nale is lack of medical education training to educa-
tors 11, 2. The traditional way of teaching, only by 
lectures targets those students who learn best by 
listening and reading, but is unable to implicate 

those students who learn by reading, writing, audio

visual aids and experiential learning. For holistic 
professional development of students we need 
integrated methods of learning like PBL which 
include majority of the learners in the form of read-
ers, writers in the form of scribe who note down the 
learning point, Chair who direct the group by lead-
ership skills and other fellows who also actively 
participate in discussion and problem solving4, 12. 

Now a day the trend of medical education is 
increasing in Pakistan, as a result many institutions 

are putting enormous efforts to adapt new instruc-
tional methods in the curriculum like role plays, 
simulation, small group discussions, quizzes, projects, 
survey based researches and problem based learn-
ing to improve the quality of medical education13. 
Our study only focused on Problem Based Learning 
(PBL), as a competent teaching strategy for teach-
ing content, which is a student focused approach 
to medical education and it caters basic learning 
needs of all types of learners for effective nurturing 
and professional development14. In this study we 
addressed student opinions only, about PBL, which 
is an integrated part of their curriculum and did not 
directly test the level of acquired knowledge 
among students15.

In problem-based learning, student learning primari-
ly focuses on a clinical problem which could have 
multiple reasoning and solutions. Students work in 
collaboration with peers to read and understand 
the problem thoroughly in a small group and search 
the appropriate answers for it independently16. It 
helps them to generate a hypothesis via integrated 
learning of different subjects and through effective 
discussion they understand the clinical scenarios in 
a better way. A study by Al-Naggar amongst 
Malaysian medical students also found that PBL 
strategy is interesting and stimulates integrated 
learning5. According to our students’, PBL strategy 
made learning more stimulating and interesting for 
them. It allowed them to participate actively in 
peer discussion and also become self-reliant and 
active learners. PBL assisted students to build a 
bridge between past and present knowledge for 
finding answers of an assigned problem17, 18. Abra-
ham and colleagues suggested that by integrating 
problem based learning and other active learning 
strategies in the curriculum from first year ensured 
improvement in students’ progress and successful 
achievement of almost all the short-term goals15.

In PBL the role of Medical educator is very crucial; 
they observe, facilitate, mentor and reflect the 
progress of students for constructive feedbacks and 
ongoing formative assessment13. Throughout the 
process of PBL, the observer constantly assists 
students’ participation, directs them on the right 
path, motivates every student to participate and 
records their performances4, 16. The observer tries to 
keep students focused on the topic, makes learning 
relevant and exciting for achieving the desired 
objective. Student par¬ticipation is a key ingredient 
in the success of a PBL process, and it would be 
worthwhile to collect more information on the 
assessment process and its impact on the overall 
par¬ticipation and future performance of the 
students15, 19.

PBL assists students to develop effective interperson-
al skills, team work and group dynamics7. Students 
realize their strengths and short-comings and 
discover ways to over-come them. It develops lead-

ership skills among students by providing a session to 
chair, sound rapport with group members, and 
acceptance of views and perspectives of other 
students10. According to Anila Jaleel et al. students 
perceived that the PBL approach adopted consis-
tently across the curriculum contributed to the 
development of their information management, 
critical reasoning, communication and team- linked 
skills8. It gives confidence and sense of responsibility 
to students to be a contributor in making treatment 
plans and prepare themselves for future encounters 
which occurs in clinical rotations17. Al-Naggar’s 
study reflected that PBL strategy consumes more 
time than conventional teaching approach, just like 
the opinion of majority of the students included in 
our study, who believed that PBL strategy was 
investment of quality time, therefore agreeing with 
AL-Naggar’s perspective5.

CONCLUSION

By vigorous planning and effective implementation 
of PBL teaching strategy, we make students active, 
independent and analytical learners in diagnosing, 
preventing and treating diseases. Through this 
process, students develop the ability of problem 
solving, team work, inquiring abilities and build 
sound relationship with colleagues and patients 
which enhance their professional competencies. 
They learn to keep themselves updated by reading 
recent researches and articles along with text 
books to diversify their knowledge and understand-
ing to take out their best learning outcome
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INTRODUCTION

Problem Based Learning (PBL) has been a widely 
used constructive teaching approach for under-
graduate Medical and Dental students for many 

years1. Many Medical and Dental colleges and 
universities in Pakistan are also inculcating this 
innovative teaching strategy as an integrated part 
of their curriculum. This is an effective teaching tool 
which integrates students’ previous knowledge 

which they had obtained in their initial years and 
apply for solving actual clinical cases which they 
commonly encounter in the clinical rotations. This 
critical exercise broadens their thinking and learn-
ing capacity and makes them active, self-directed 
and vigilant learners. They also learn how to work 
efficiently in a team and collectively come up with 
the best possible answers of the given clinical 
scenario2. Wood D. F in 2003 stated that Prob-
lem-based learning is defined as “an instructional 
(and curricular) learner-centered approach that 
empowers learners to conduct research, integrate 
theory and practice, and apply knowledge and 
skills to develop a viable solution to a defined prob-
lem”3, 4. 

As an emerging teaching strategy, PBL is bringing a 
transformation especially in the dental education 
system by providing students an effective learning 
opportunity, where students can invest their profes-
sional knowledge and skills on a given clinical prob-
lem along with their peers and sketch a road-map 
of information on which new knowledge and 
understanding can be built5. Students are further 
encouraged for independent studies not only 
limited to text books but also from recently 
published articles and different studies in order to 
acquire novel information and thorough under-
standing of respective topic6. It assists educationists 
in all fields to bring a change in education system 

from solely assessment driven to ongoing formative 
learning2.

In this learning process, the teacher has an import-
ant role to construct a challenging clinical problem, 
which allows them to think laterally. The teacher, 
along with the student’s own ideas and perspec-
tive, then facilitates the students on each stage and 
helps them in solving the given challenge by proper 
guidance. Teachers frequently help mentor the 
students and assess them at each step by giving 
them active constructive feedback, so that they 
can reflect on their own learnings and improvise it 
for good results7,8. PBL provides a platform to 
students for learning and enhances various skills 
such as critical thinking, team work, problem 
solving, inquiry habits, leadership and communica-
tion. Students work in collaboration with peers and 
accept each other’s ideas and perspective 
optimistically to attain a shared vision9,10.

The main objective of this study is to evaluate 
Dental students’ perception about Problem Based 
Learning (PBL), which is a fruitful teaching strategy 
for students’ effective professional development. To 
assess at what extent students are benefited from 
this teaching method and develop professional skills 
and attitude. It will provide feedbacks in order to 
improve the Medical and Dental curriculum and 
achieve best outcomes in near future.

METHODS

A cross sectional study was conducted amongst 
148 Dental students of all (four) years of Bachelors of 
Dental Surgery (BDS) from August to September 
2017 at Ziauddin University (College of Dentistry), 
Clifton Campus, Karachi, Pakistan. The research 
objective was clearly explained to each dental 
student and verbal consent was also taken from 
them. Data was collected in the form of self-admin-
istered questionnaire. The students were asked to fill 
a 21-item questionnaire for evaluating their percep-
tion regarding Problem Based Learning (PBL), as a 
productive teaching strategy for their effective 
professional development. The students’ response 
about PBL was measured by a 5 point Likert scale. 
The Likert scale is an ascending order of score (1, 2, 
3, 4 and 5 standing for Strongly disagree, Disagree, 
partially agree, Agree and Strongly agree respec-
tively) 1,6.

Ethical approval for research was obtained from 
the Institutional Ethics Committee. The statistical 
analysis of data was calculated by Statistical Pack-
age for Social Sciences (SPSS version 20). For quali-
tative data percentage and frequencies were 
calculated. Mean and standard deviation of quan-
titative statistics were obtained. ANOVA was 
applied to find association between response and 
year of study. The level of significance was p-value 
of >0.05.

 RESULTS

In Table 1, data is representing the mean score of ≥ 
3 which indicates students’ affirmative response on 
utilization of PBL as a teaching learning strategy in 
undergraduate curriculum for their professional 
nurturing. One of the response indirectly highlight’s 
that students are effectively investing their time by 
performing the PBL exercise.

PERCEPTION OF DENTAL STUDENTS ABOUT PBL METHOD FOR CONSTRUCTIVE LEARNING

INTRODUCTION

Pulmonary alveolar microlithiasis is a rare autosomal 
recessive disease characterized by the precipita-
tion of calcium phosphate microliths throughout the 
respiratory tree. Despite having a relatively 
unknown etiology, research leans towards muta-
tions in the SLC34A2 gene, which codes for a 
sodium-phosphate cotransporter found in Type II 
pneumocytes18 Less than 600 cases have been 
reported worldwide7,8,11 mainly from Japan, Turkey, 
Italy, and USA2-7. In this particular case the patient 
was incidentally diagnosed with pulmonary alveo-
lar microlithiasis on the basis of a recently approved 
modality; Technetium 99m diphosphonate scintig-
raphy. 

CASE REPORT

A 38-year-old female, with an unremarkable family 
history, presented with a four-year history of progres-
sive dyspnea (mMRC class III) in the Pulmonology 
Department of JPMC. She also complained of 
orthopnea. She was a non-smoker. There was no 
evidence of any other known pulmonary disease. 
She had been diagnosed with hypothyroidism four 
years back. General physical examination noted a 
young, overweight female with a blood pressure of 
140/90 mmHg; pulse 110/ min, respiratory rate 
30/min. Grade IV clubbing and cyanosis were 
present. Auscultation of the chest revealed coarse 
crackles. The rest of the systemic examination was 
unremarkable.

Lab reports were as follows: 

Figure 1: Chest radiograph revealed diffuse bilateral 
areas of micronodular calcification with black 
pleura and HRCT showed a mosaic-like pattern 
present in the interlobular area

Figure 2: 99m technetium diphosphonate scanning 
detected extensive pulmonary uptake

Chest radiograph revealed diffuse bilateral areas of 
micronodular calcification with black pleura and 
HRCT showed a mosaic-like pattern present in the 
interlobular area (Figure 1). Bronchoalveolar lavage 
did not show acid-fast bacilli, fungi or any atypical 
cell. Transbronchial lung biopsy could not be 
performed due to hypoxia. However, 99m techne-
tium diphosphonate scanning detected extensive 
pulmonary uptake as shown in the image above 
(Figure 2). These findings confirmed the diagnosis of 
pulmonary alveolar microlithiasis.

DISCUSSION

Pulmonary alveolar microlithiasis is a rare chronic 
disease of unknown etiology, consisting of numer-
ous small alveolar calculi (composed of calcium 
and phosphorous) in the absence of a known calci-
um metabolism disorder. There have been fewer 
than 160 reported cases in previous literature19. It 
can be familial or sporadic9.

The previous literature identifies a mutation of the 
SLC34A2 gene, encoding a type IIb sodium-depen-
dent phosphate cotransporter (NaPi-IIb) in Type II 
alveolar cells. This transporter is involved in phospho-
rus metabolism in vivo.18 Type II pneumocytes not 
only produce surfactant (composed of phospholip-
ids and Ca-dependent binding proteins SP-A and 
SP-D) but are also responsible for its recycling and 
degradation20. A mutation of SLC34A2 decreases 
the cellular uptake of phosphorus leading to its 
accumulation in the alveoli and subsequent chela-
tion with calcium in the extracellular fluid. As a 

result, microliths are formed. It is now believed that 
this mutation of SCL34A2 gene is responsible for the 
parenchymal changes seen in the lungs of patients 
with PAM18.

The patient is initially asymptomatic, with restrictive 
type lung impairment appearing in the third or the 
fourth decade. The usual course of PAM is progres-
sive deterioration of lung function with the develop-
ment of corpulmonale, and respiratory failure which 
leads to death in midlife10-12. Following this trend, our 
patient was 38 years old with complaints of 
dyspnea developing over the past four years.  A 
familial occurrence in one-third of known cases has 
been reported, with an autosomal recessive inheri-
tance pattern and no apparent gender predisposi-
tion8. However, the family history of our patient for 
the disease was negative. 

The chest radiograph of our patient mimicked a 
typical PAM chest radiograph, which shows: bilater-
al infiltrates of fine, sand-like calcified micronodules 
(< 1 mm) mostly in the middle and lower zones of 
the lung. Obliteration of heart border and 
diaphragm is also seen11, 13.

The most common HRCT findings in patients of PAM 
are ground-glass opacities, calcified micronodules, 
interlobular septal thickening, pleural and subpleu-
ral calcification and pulmonary cysts. Calcifications 
along bronchovascular bundles and tree have also 
been noted. Our patient’s radiograph displayed a 
mosaic pattern, which is pathognomonic for PAM 
on HRCT10. Possible differential diagnoses with similar 
nodular calcifications are tuberculosis, metastatic 
osteosarcoma, and amyloidosis. Dense consolida-
tions are also noted in metastatic pulmonary calcifi-
cation, talcosis and amiodarone lung toxicity. 
Therefore, to rule-out probable conditions, clinical 
features and CT findings should be carefully 
correlated with those typical of PAM. 

The bronchoalveolar lavage did not show acid-fast 
bacilli, fungi or any atypical cells. Due to hypoxia, 
transbronchial lung biopsy a routine procedure for 
PAM was unadvised. Technetium 99m diphospho-
nate scan was used for final confirmation and 
depicted bilateral pulmonary uptake of the radio-
isotope 99mTc. Technetium 99m diphosphonate 
compounds bind to calcified soft tissue, this is vital in 
detecting early-stage PAM21. In cases where CT 
scan findings are nonspecific, the bone scintigra-
phy is very useful in the detection of early pulmo-
nary calcifications, which are missed in the CT scan 
because of their small size14. When the bone scan 
was done in our patient, it showed extensive uptake 
as described in the literature, thus confirming our 
diagnosis. 

PAM does not have an effective medical therapy. 
Alendronate sodium has been tried in some 
patients which provided symptomatic relief but no 

reversal. Corticosteroid therapy has not shown 
much benefit either. Lung transplantation is the only 
choice12.

CONCLUSION

Specific diagnosis of PAM is usually confirmed by 
histopathological evaluation of the lung tissue via 
transbronchial/tracheal or open lung biopsy. This 
case shows that this diagnosis can also be made 
through correlation of clinical and radiological 
findings and confirmed by performing tech 99 bone 
scan in suspected cases thus eliminating the need 
of subjecting patients to invasive procedures. 
Tech99 is especially useful for diagnosing this rare 
disease in those patients who are not fit for invasive 
procedures, as seen in our case.
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Frequency of Responses for each statement (N=148) 

 

STATEMENT Strongly 

Disagree  

Disagree Partially 

agree 

Agree Strongly 

agree 

Mean/SD 

1.! PBL makes learning more 

interesting 

3 (2.0%) 1 (0.7%) 24 

(16.2%) 

84 (56.8%) 36 

(24.3%) 

4.00(0.78) 

2.! PBL is an active learning 

methodology 

2 

(1.35%) 

3 

(2.03%) 

25 

(16.8%) 

87 (58.7%) 31 

(20.9%) 

3.95 

(0.76) 

3.! Helps to identify problem & 

generate hypothesis 

2 

(1.35%) 

1 

(0.68%) 

28 

(18.9%) 

92 (62.1%) 25 

(16.8%) 

3.92 

(0.71) 

4.! PBL helps in defining 

learning needs 

2 

(1.35%) 

2 

(1.35%) 

32 

(21.6%) 

82 (55.4%) 30 

(20.2%) 

3.91 

(0.76) 

5.! PBL stimulates effective 

discussion 

2 (1.4%) 1 (0.7%) 23 

(15.5%) 

88 (59.5%) 34 

(23.0%) 

4.02 

(0.73) 

6.! Helps in integrated learning 2 

(1.35%) 

1 

(0.68%) 

37 

(25.0%) 

78 (52.7%) 29 

(19.6%) 

3.86 

(0.83) 

7.! PBL is a waste of time 43 

(29.0%) 

92 

(62.1%) 

7 (4.7%) 3 (2.0%) 3 (2.0%) 1.85 

(0.76) 

8.! Clinical case scenario is 

better understood 

2 

(1.35%) 

2 

(1.35%) 

38 

(25.6%) 

82 (55.4%) 24 

(16.2%) 

3.83 

(0.75) 

9.! Enhances pre-existing 

knowledge 

1 

(0.68%) 

2 

(1.35%) 

28 

(18.9%) 

85 (57.4%) 32 

(21.6%) 

3.97 

(0.72) 

10.! Encourages self-directed 

learning 

2 

(1.35%) 

1 

(0.68%) 

33 

(22.3%) 

85 (57.4%) 27 

(18.2%) 

3.90 

(0.74) 

11.! Overall experience was 

goods 

2 

(1.35%) 

2 

(1.35%) 

26 

(17.5%) 

94 (63.5%) 24 

(16.2%) 

3.91 

(0.71) 

12.! I would like to use PBL as a 

T-L Methodology 

2 (1.4%) 6 (4.1%) 37 

(25.0%) 

82 (55.4%) 20 

(13.5%) 

3.73 

(0.84) 

Table 1: Students’ Perceptions Regarding PBL as a Teaching Learning Strategy

DISCUSSION

In present time, our education system desires 
innovative, collaborative and student centered 
approach of teaching instead of the conventional 
lecture based one way approach. In Pakistan most 
of the medical and dental institutes lack to imple-
ment such interactive and new teaching methods 
as part of their curriculum. The most common ratio-
nale is lack of medical education training to educa-
tors 11, 2. The traditional way of teaching, only by 
lectures targets those students who learn best by 
listening and reading, but is unable to implicate 

those students who learn by reading, writing, audio

visual aids and experiential learning. For holistic 
professional development of students we need 
integrated methods of learning like PBL which 
include majority of the learners in the form of read-
ers, writers in the form of scribe who note down the 
learning point, Chair who direct the group by lead-
ership skills and other fellows who also actively 
participate in discussion and problem solving4, 12. 

Now a day the trend of medical education is 
increasing in Pakistan, as a result many institutions 

are putting enormous efforts to adapt new instruc-
tional methods in the curriculum like role plays, 
simulation, small group discussions, quizzes, projects, 
survey based researches and problem based learn-
ing to improve the quality of medical education13. 
Our study only focused on Problem Based Learning 
(PBL), as a competent teaching strategy for teach-
ing content, which is a student focused approach 
to medical education and it caters basic learning 
needs of all types of learners for effective nurturing 
and professional development14. In this study we 
addressed student opinions only, about PBL, which 
is an integrated part of their curriculum and did not 
directly test the level of acquired knowledge 
among students15.

In problem-based learning, student learning primari-
ly focuses on a clinical problem which could have 
multiple reasoning and solutions. Students work in 
collaboration with peers to read and understand 
the problem thoroughly in a small group and search 
the appropriate answers for it independently16. It 
helps them to generate a hypothesis via integrated 
learning of different subjects and through effective 
discussion they understand the clinical scenarios in 
a better way. A study by Al-Naggar amongst 
Malaysian medical students also found that PBL 
strategy is interesting and stimulates integrated 
learning5. According to our students’, PBL strategy 
made learning more stimulating and interesting for 
them. It allowed them to participate actively in 
peer discussion and also become self-reliant and 
active learners. PBL assisted students to build a 
bridge between past and present knowledge for 
finding answers of an assigned problem17, 18. Abra-
ham and colleagues suggested that by integrating 
problem based learning and other active learning 
strategies in the curriculum from first year ensured 
improvement in students’ progress and successful 
achievement of almost all the short-term goals15.

In PBL the role of Medical educator is very crucial; 
they observe, facilitate, mentor and reflect the 
progress of students for constructive feedbacks and 
ongoing formative assessment13. Throughout the 
process of PBL, the observer constantly assists 
students’ participation, directs them on the right 
path, motivates every student to participate and 
records their performances4, 16. The observer tries to 
keep students focused on the topic, makes learning 
relevant and exciting for achieving the desired 
objective. Student par¬ticipation is a key ingredient 
in the success of a PBL process, and it would be 
worthwhile to collect more information on the 
assessment process and its impact on the overall 
par¬ticipation and future performance of the 
students15, 19.

PBL assists students to develop effective interperson-
al skills, team work and group dynamics7. Students 
realize their strengths and short-comings and 
discover ways to over-come them. It develops lead-

ership skills among students by providing a session to 
chair, sound rapport with group members, and 
acceptance of views and perspectives of other 
students10. According to Anila Jaleel et al. students 
perceived that the PBL approach adopted consis-
tently across the curriculum contributed to the 
development of their information management, 
critical reasoning, communication and team- linked 
skills8. It gives confidence and sense of responsibility 
to students to be a contributor in making treatment 
plans and prepare themselves for future encounters 
which occurs in clinical rotations17. Al-Naggar’s 
study reflected that PBL strategy consumes more 
time than conventional teaching approach, just like 
the opinion of majority of the students included in 
our study, who believed that PBL strategy was 
investment of quality time, therefore agreeing with 
AL-Naggar’s perspective5.

CONCLUSION

By vigorous planning and effective implementation 
of PBL teaching strategy, we make students active, 
independent and analytical learners in diagnosing, 
preventing and treating diseases. Through this 
process, students develop the ability of problem 
solving, team work, inquiring abilities and build 
sound relationship with colleagues and patients 
which enhance their professional competencies. 
They learn to keep themselves updated by reading 
recent researches and articles along with text 
books to diversify their knowledge and understand-
ing to take out their best learning outcome
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INTRODUCTION

Problem Based Learning (PBL) has been a widely 
used constructive teaching approach for under-
graduate Medical and Dental students for many 

years1. Many Medical and Dental colleges and 
universities in Pakistan are also inculcating this 
innovative teaching strategy as an integrated part 
of their curriculum. This is an effective teaching tool 
which integrates students’ previous knowledge 

which they had obtained in their initial years and 
apply for solving actual clinical cases which they 
commonly encounter in the clinical rotations. This 
critical exercise broadens their thinking and learn-
ing capacity and makes them active, self-directed 
and vigilant learners. They also learn how to work 
efficiently in a team and collectively come up with 
the best possible answers of the given clinical 
scenario2. Wood D. F in 2003 stated that Prob-
lem-based learning is defined as “an instructional 
(and curricular) learner-centered approach that 
empowers learners to conduct research, integrate 
theory and practice, and apply knowledge and 
skills to develop a viable solution to a defined prob-
lem”3, 4. 

As an emerging teaching strategy, PBL is bringing a 
transformation especially in the dental education 
system by providing students an effective learning 
opportunity, where students can invest their profes-
sional knowledge and skills on a given clinical prob-
lem along with their peers and sketch a road-map 
of information on which new knowledge and 
understanding can be built5. Students are further 
encouraged for independent studies not only 
limited to text books but also from recently 
published articles and different studies in order to 
acquire novel information and thorough under-
standing of respective topic6. It assists educationists 
in all fields to bring a change in education system 

from solely assessment driven to ongoing formative 
learning2.

In this learning process, the teacher has an import-
ant role to construct a challenging clinical problem, 
which allows them to think laterally. The teacher, 
along with the student’s own ideas and perspec-
tive, then facilitates the students on each stage and 
helps them in solving the given challenge by proper 
guidance. Teachers frequently help mentor the 
students and assess them at each step by giving 
them active constructive feedback, so that they 
can reflect on their own learnings and improvise it 
for good results7,8. PBL provides a platform to 
students for learning and enhances various skills 
such as critical thinking, team work, problem 
solving, inquiry habits, leadership and communica-
tion. Students work in collaboration with peers and 
accept each other’s ideas and perspective 
optimistically to attain a shared vision9,10.

The main objective of this study is to evaluate 
Dental students’ perception about Problem Based 
Learning (PBL), which is a fruitful teaching strategy 
for students’ effective professional development. To 
assess at what extent students are benefited from 
this teaching method and develop professional skills 
and attitude. It will provide feedbacks in order to 
improve the Medical and Dental curriculum and 
achieve best outcomes in near future.

METHODS

A cross sectional study was conducted amongst 
148 Dental students of all (four) years of Bachelors of 
Dental Surgery (BDS) from August to September 
2017 at Ziauddin University (College of Dentistry), 
Clifton Campus, Karachi, Pakistan. The research 
objective was clearly explained to each dental 
student and verbal consent was also taken from 
them. Data was collected in the form of self-admin-
istered questionnaire. The students were asked to fill 
a 21-item questionnaire for evaluating their percep-
tion regarding Problem Based Learning (PBL), as a 
productive teaching strategy for their effective 
professional development. The students’ response 
about PBL was measured by a 5 point Likert scale. 
The Likert scale is an ascending order of score (1, 2, 
3, 4 and 5 standing for Strongly disagree, Disagree, 
partially agree, Agree and Strongly agree respec-
tively) 1,6.

Ethical approval for research was obtained from 
the Institutional Ethics Committee. The statistical 
analysis of data was calculated by Statistical Pack-
age for Social Sciences (SPSS version 20). For quali-
tative data percentage and frequencies were 
calculated. Mean and standard deviation of quan-
titative statistics were obtained. ANOVA was 
applied to find association between response and 
year of study. The level of significance was p-value 
of >0.05.

 RESULTS

In Table 1, data is representing the mean score of ≥ 
3 which indicates students’ affirmative response on 
utilization of PBL as a teaching learning strategy in 
undergraduate curriculum for their professional 
nurturing. One of the response indirectly highlight’s 
that students are effectively investing their time by 
performing the PBL exercise.

INTRODUCTION

Pulmonary alveolar microlithiasis is a rare autosomal 
recessive disease characterized by the precipita-
tion of calcium phosphate microliths throughout the 
respiratory tree. Despite having a relatively 
unknown etiology, research leans towards muta-
tions in the SLC34A2 gene, which codes for a 
sodium-phosphate cotransporter found in Type II 
pneumocytes18 Less than 600 cases have been 
reported worldwide7,8,11 mainly from Japan, Turkey, 
Italy, and USA2-7. In this particular case the patient 
was incidentally diagnosed with pulmonary alveo-
lar microlithiasis on the basis of a recently approved 
modality; Technetium 99m diphosphonate scintig-
raphy. 

CASE REPORT

A 38-year-old female, with an unremarkable family 
history, presented with a four-year history of progres-
sive dyspnea (mMRC class III) in the Pulmonology 
Department of JPMC. She also complained of 
orthopnea. She was a non-smoker. There was no 
evidence of any other known pulmonary disease. 
She had been diagnosed with hypothyroidism four 
years back. General physical examination noted a 
young, overweight female with a blood pressure of 
140/90 mmHg; pulse 110/ min, respiratory rate 
30/min. Grade IV clubbing and cyanosis were 
present. Auscultation of the chest revealed coarse 
crackles. The rest of the systemic examination was 
unremarkable.

Lab reports were as follows: 

Figure 1: Chest radiograph revealed diffuse bilateral 
areas of micronodular calcification with black 
pleura and HRCT showed a mosaic-like pattern 
present in the interlobular area

Figure 2: 99m technetium diphosphonate scanning 
detected extensive pulmonary uptake

Chest radiograph revealed diffuse bilateral areas of 
micronodular calcification with black pleura and 
HRCT showed a mosaic-like pattern present in the 
interlobular area (Figure 1). Bronchoalveolar lavage 
did not show acid-fast bacilli, fungi or any atypical 
cell. Transbronchial lung biopsy could not be 
performed due to hypoxia. However, 99m techne-
tium diphosphonate scanning detected extensive 
pulmonary uptake as shown in the image above 
(Figure 2). These findings confirmed the diagnosis of 
pulmonary alveolar microlithiasis.

DISCUSSION

Pulmonary alveolar microlithiasis is a rare chronic 
disease of unknown etiology, consisting of numer-
ous small alveolar calculi (composed of calcium 
and phosphorous) in the absence of a known calci-
um metabolism disorder. There have been fewer 
than 160 reported cases in previous literature19. It 
can be familial or sporadic9.

The previous literature identifies a mutation of the 
SLC34A2 gene, encoding a type IIb sodium-depen-
dent phosphate cotransporter (NaPi-IIb) in Type II 
alveolar cells. This transporter is involved in phospho-
rus metabolism in vivo.18 Type II pneumocytes not 
only produce surfactant (composed of phospholip-
ids and Ca-dependent binding proteins SP-A and 
SP-D) but are also responsible for its recycling and 
degradation20. A mutation of SLC34A2 decreases 
the cellular uptake of phosphorus leading to its 
accumulation in the alveoli and subsequent chela-
tion with calcium in the extracellular fluid. As a 

result, microliths are formed. It is now believed that 
this mutation of SCL34A2 gene is responsible for the 
parenchymal changes seen in the lungs of patients 
with PAM18.

The patient is initially asymptomatic, with restrictive 
type lung impairment appearing in the third or the 
fourth decade. The usual course of PAM is progres-
sive deterioration of lung function with the develop-
ment of corpulmonale, and respiratory failure which 
leads to death in midlife10-12. Following this trend, our 
patient was 38 years old with complaints of 
dyspnea developing over the past four years.  A 
familial occurrence in one-third of known cases has 
been reported, with an autosomal recessive inheri-
tance pattern and no apparent gender predisposi-
tion8. However, the family history of our patient for 
the disease was negative. 

The chest radiograph of our patient mimicked a 
typical PAM chest radiograph, which shows: bilater-
al infiltrates of fine, sand-like calcified micronodules 
(< 1 mm) mostly in the middle and lower zones of 
the lung. Obliteration of heart border and 
diaphragm is also seen11, 13.

The most common HRCT findings in patients of PAM 
are ground-glass opacities, calcified micronodules, 
interlobular septal thickening, pleural and subpleu-
ral calcification and pulmonary cysts. Calcifications 
along bronchovascular bundles and tree have also 
been noted. Our patient’s radiograph displayed a 
mosaic pattern, which is pathognomonic for PAM 
on HRCT10. Possible differential diagnoses with similar 
nodular calcifications are tuberculosis, metastatic 
osteosarcoma, and amyloidosis. Dense consolida-
tions are also noted in metastatic pulmonary calcifi-
cation, talcosis and amiodarone lung toxicity. 
Therefore, to rule-out probable conditions, clinical 
features and CT findings should be carefully 
correlated with those typical of PAM. 

The bronchoalveolar lavage did not show acid-fast 
bacilli, fungi or any atypical cells. Due to hypoxia, 
transbronchial lung biopsy a routine procedure for 
PAM was unadvised. Technetium 99m diphospho-
nate scan was used for final confirmation and 
depicted bilateral pulmonary uptake of the radio-
isotope 99mTc. Technetium 99m diphosphonate 
compounds bind to calcified soft tissue, this is vital in 
detecting early-stage PAM21. In cases where CT 
scan findings are nonspecific, the bone scintigra-
phy is very useful in the detection of early pulmo-
nary calcifications, which are missed in the CT scan 
because of their small size14. When the bone scan 
was done in our patient, it showed extensive uptake 
as described in the literature, thus confirming our 
diagnosis. 

PAM does not have an effective medical therapy. 
Alendronate sodium has been tried in some 
patients which provided symptomatic relief but no 

reversal. Corticosteroid therapy has not shown 
much benefit either. Lung transplantation is the only 
choice12.

CONCLUSION

Specific diagnosis of PAM is usually confirmed by 
histopathological evaluation of the lung tissue via 
transbronchial/tracheal or open lung biopsy. This 
case shows that this diagnosis can also be made 
through correlation of clinical and radiological 
findings and confirmed by performing tech 99 bone 
scan in suspected cases thus eliminating the need 
of subjecting patients to invasive procedures. 
Tech99 is especially useful for diagnosing this rare 
disease in those patients who are not fit for invasive 
procedures, as seen in our case.
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In Table 2, the calculated mean scores of ≥ 3.5 are 
demonstrating a beneficial impact of PBL teaching 
strategy on students’ interpersonal skills, problem 
solving capacity, team work, good rapport with 

colleagues and collaborative learning. 
Table 2: Students’ Perceptions regarding PBL with 
respect to attitude and professionalism

Table 3: One way ANOVA suggested strong association between PBL and development of professional 
attitude and skills by p-value of < 0.00001.

The result is significant at p < .05

STATEMENT Strongly 

Disagree 

Disagree  Partially 

agree 

Agree Strongly agree Mean/SD 

1.! PBL develops effective interpersonal  

skills 

4 (2.7%) 3 (2.0%) 31 

(20.9%) 

91 (61.5%) 19 

(12.8%) 

3.79 

(0.79) 

2.! Made me understand teamwork and 

group dynamics 

2 (1.4%) 3 (2.0%) 40 

(27.0%) 

77 (52.0%) 26 

(17.6%) 

3.82 

(0.78) 

3.! Helped me realize my shortcomings 

and ways to over-come them 

3 (2.0%) 2 (1.4%) 28 

(18.9%) 

90 (60.8%) 25 

(16.9%) 

3.83 

(0.71) 

4.! PBL helped to develop attitude of 

providing and accepting constructive 

feedback 

1 (0.7%) 1 (0.7%) 37 (25%) 87 

(58.8%) 

22 

(14.9%) 

3.86 

(0.68) 

5.! Group discussion helped in 

understanding the best way to put 

forward my views 

2 (1.4%) 1 (0.7%) 42 

(28.4%) 

80 

(54.1%) 

23 

(15.5%) 

3.82 

(0.73) 

6.! Made me more perceptive and 

sensitive to the needs of others during 

group-work 

1 (0.7%) 1 (0.7%) 48 

(32.4%) 

81 

(54.7%) 

17 

(11.5%) 

3.76 

(0.67) 

7.! Gave me an opportunity to understand 

how to chair a session better 

2 (1.4%) 1 (0.7%) 36 

(24.3%) 

88 

(59.5%) 

21 

(14.2%) 

3.85 

(0.70) 

8.! Made me learn to respect views of 

other students 

2 (1.4%) 2 (1.4%) 29 

(19.6%) 

91 

(61.5%) 

24 

(16.2%) 

3.89 

(0.72) 

9.! Led to better rapport and friendly 

behavior among group members 

3 (2.0%) 2 (1.4%) 28 

(18.9%) 

90 

(60.8%) 

25 

(16.9%) 

3.89 

(0.76) 

Source

s 

SS d
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Mean/S

D 

f-ratio P value 

Betwee

n 

respon

ses 

43222.35

56 

4 34.51(6.

54) 

3.83(.73) 

 

608.384

74 

 

 

<0.0000

1* 

Within 

respon

ses 

710.4444 4

0 

total 43932.8 4
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DISCUSSION

In present time, our education system desires 
innovative, collaborative and student centered 
approach of teaching instead of the conventional 
lecture based one way approach. In Pakistan most 
of the medical and dental institutes lack to imple-
ment such interactive and new teaching methods 
as part of their curriculum. The most common ratio-
nale is lack of medical education training to educa-
tors 11, 2. The traditional way of teaching, only by 
lectures targets those students who learn best by 
listening and reading, but is unable to implicate 

those students who learn by reading, writing, audio

visual aids and experiential learning. For holistic 
professional development of students we need 
integrated methods of learning like PBL which 
include majority of the learners in the form of read-
ers, writers in the form of scribe who note down the 
learning point, Chair who direct the group by lead-
ership skills and other fellows who also actively 
participate in discussion and problem solving4, 12. 

Now a day the trend of medical education is 
increasing in Pakistan, as a result many institutions 

are putting enormous efforts to adapt new instruc-
tional methods in the curriculum like role plays, 
simulation, small group discussions, quizzes, projects, 
survey based researches and problem based learn-
ing to improve the quality of medical education13. 
Our study only focused on Problem Based Learning 
(PBL), as a competent teaching strategy for teach-
ing content, which is a student focused approach 
to medical education and it caters basic learning 
needs of all types of learners for effective nurturing 
and professional development14. In this study we 
addressed student opinions only, about PBL, which 
is an integrated part of their curriculum and did not 
directly test the level of acquired knowledge 
among students15.

In problem-based learning, student learning primari-
ly focuses on a clinical problem which could have 
multiple reasoning and solutions. Students work in 
collaboration with peers to read and understand 
the problem thoroughly in a small group and search 
the appropriate answers for it independently16. It 
helps them to generate a hypothesis via integrated 
learning of different subjects and through effective 
discussion they understand the clinical scenarios in 
a better way. A study by Al-Naggar amongst 
Malaysian medical students also found that PBL 
strategy is interesting and stimulates integrated 
learning5. According to our students’, PBL strategy 
made learning more stimulating and interesting for 
them. It allowed them to participate actively in 
peer discussion and also become self-reliant and 
active learners. PBL assisted students to build a 
bridge between past and present knowledge for 
finding answers of an assigned problem17, 18. Abra-
ham and colleagues suggested that by integrating 
problem based learning and other active learning 
strategies in the curriculum from first year ensured 
improvement in students’ progress and successful 
achievement of almost all the short-term goals15.

In PBL the role of Medical educator is very crucial; 
they observe, facilitate, mentor and reflect the 
progress of students for constructive feedbacks and 
ongoing formative assessment13. Throughout the 
process of PBL, the observer constantly assists 
students’ participation, directs them on the right 
path, motivates every student to participate and 
records their performances4, 16. The observer tries to 
keep students focused on the topic, makes learning 
relevant and exciting for achieving the desired 
objective. Student par¬ticipation is a key ingredient 
in the success of a PBL process, and it would be 
worthwhile to collect more information on the 
assessment process and its impact on the overall 
par¬ticipation and future performance of the 
students15, 19.

PBL assists students to develop effective interperson-
al skills, team work and group dynamics7. Students 
realize their strengths and short-comings and 
discover ways to over-come them. It develops lead-

ership skills among students by providing a session to 
chair, sound rapport with group members, and 
acceptance of views and perspectives of other 
students10. According to Anila Jaleel et al. students 
perceived that the PBL approach adopted consis-
tently across the curriculum contributed to the 
development of their information management, 
critical reasoning, communication and team- linked 
skills8. It gives confidence and sense of responsibility 
to students to be a contributor in making treatment 
plans and prepare themselves for future encounters 
which occurs in clinical rotations17. Al-Naggar’s 
study reflected that PBL strategy consumes more 
time than conventional teaching approach, just like 
the opinion of majority of the students included in 
our study, who believed that PBL strategy was 
investment of quality time, therefore agreeing with 
AL-Naggar’s perspective5.

CONCLUSION

By vigorous planning and effective implementation 
of PBL teaching strategy, we make students active, 
independent and analytical learners in diagnosing, 
preventing and treating diseases. Through this 
process, students develop the ability of problem 
solving, team work, inquiring abilities and build 
sound relationship with colleagues and patients 
which enhance their professional competencies. 
They learn to keep themselves updated by reading 
recent researches and articles along with text 
books to diversify their knowledge and understand-
ing to take out their best learning outcome
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INTRODUCTION

Problem Based Learning (PBL) has been a widely 
used constructive teaching approach for under-
graduate Medical and Dental students for many 

years1. Many Medical and Dental colleges and 
universities in Pakistan are also inculcating this 
innovative teaching strategy as an integrated part 
of their curriculum. This is an effective teaching tool 
which integrates students’ previous knowledge 

which they had obtained in their initial years and 
apply for solving actual clinical cases which they 
commonly encounter in the clinical rotations. This 
critical exercise broadens their thinking and learn-
ing capacity and makes them active, self-directed 
and vigilant learners. They also learn how to work 
efficiently in a team and collectively come up with 
the best possible answers of the given clinical 
scenario2. Wood D. F in 2003 stated that Prob-
lem-based learning is defined as “an instructional 
(and curricular) learner-centered approach that 
empowers learners to conduct research, integrate 
theory and practice, and apply knowledge and 
skills to develop a viable solution to a defined prob-
lem”3, 4. 

As an emerging teaching strategy, PBL is bringing a 
transformation especially in the dental education 
system by providing students an effective learning 
opportunity, where students can invest their profes-
sional knowledge and skills on a given clinical prob-
lem along with their peers and sketch a road-map 
of information on which new knowledge and 
understanding can be built5. Students are further 
encouraged for independent studies not only 
limited to text books but also from recently 
published articles and different studies in order to 
acquire novel information and thorough under-
standing of respective topic6. It assists educationists 
in all fields to bring a change in education system 

from solely assessment driven to ongoing formative 
learning2.

In this learning process, the teacher has an import-
ant role to construct a challenging clinical problem, 
which allows them to think laterally. The teacher, 
along with the student’s own ideas and perspec-
tive, then facilitates the students on each stage and 
helps them in solving the given challenge by proper 
guidance. Teachers frequently help mentor the 
students and assess them at each step by giving 
them active constructive feedback, so that they 
can reflect on their own learnings and improvise it 
for good results7,8. PBL provides a platform to 
students for learning and enhances various skills 
such as critical thinking, team work, problem 
solving, inquiry habits, leadership and communica-
tion. Students work in collaboration with peers and 
accept each other’s ideas and perspective 
optimistically to attain a shared vision9,10.

The main objective of this study is to evaluate 
Dental students’ perception about Problem Based 
Learning (PBL), which is a fruitful teaching strategy 
for students’ effective professional development. To 
assess at what extent students are benefited from 
this teaching method and develop professional skills 
and attitude. It will provide feedbacks in order to 
improve the Medical and Dental curriculum and 
achieve best outcomes in near future.

METHODS

A cross sectional study was conducted amongst 
148 Dental students of all (four) years of Bachelors of 
Dental Surgery (BDS) from August to September 
2017 at Ziauddin University (College of Dentistry), 
Clifton Campus, Karachi, Pakistan. The research 
objective was clearly explained to each dental 
student and verbal consent was also taken from 
them. Data was collected in the form of self-admin-
istered questionnaire. The students were asked to fill 
a 21-item questionnaire for evaluating their percep-
tion regarding Problem Based Learning (PBL), as a 
productive teaching strategy for their effective 
professional development. The students’ response 
about PBL was measured by a 5 point Likert scale. 
The Likert scale is an ascending order of score (1, 2, 
3, 4 and 5 standing for Strongly disagree, Disagree, 
partially agree, Agree and Strongly agree respec-
tively) 1,6.

Ethical approval for research was obtained from 
the Institutional Ethics Committee. The statistical 
analysis of data was calculated by Statistical Pack-
age for Social Sciences (SPSS version 20). For quali-
tative data percentage and frequencies were 
calculated. Mean and standard deviation of quan-
titative statistics were obtained. ANOVA was 
applied to find association between response and 
year of study. The level of significance was p-value 
of >0.05.

 RESULTS

In Table 1, data is representing the mean score of ≥ 
3 which indicates students’ affirmative response on 
utilization of PBL as a teaching learning strategy in 
undergraduate curriculum for their professional 
nurturing. One of the response indirectly highlight’s 
that students are effectively investing their time by 
performing the PBL exercise.

PERCEPTION OF DENTAL STUDENTS ABOUT PBL METHOD FOR CONSTRUCTIVE LEARNING

DISCUSSION

In present time, our education system desires 
innovative, collaborative and student centered 
approach of teaching instead of the conventional 
lecture based one way approach. In Pakistan most 
of the medical and dental institutes lack to imple-
ment such interactive and new teaching methods 
as part of their curriculum. The most common ratio-
nale is lack of medical education training to educa-
tors 11, 2. The traditional way of teaching, only by 
lectures targets those students who learn best by 
listening and reading, but is unable to implicate 

those students who learn by reading, writing, audio

visual aids and experiential learning. For holistic 
professional development of students we need 
integrated methods of learning like PBL which 
include majority of the learners in the form of read-
ers, writers in the form of scribe who note down the 
learning point, Chair who direct the group by lead-
ership skills and other fellows who also actively 
participate in discussion and problem solving4, 12. 

Now a day the trend of medical education is 
increasing in Pakistan, as a result many institutions 

are putting enormous efforts to adapt new instruc-
tional methods in the curriculum like role plays, 
simulation, small group discussions, quizzes, projects, 
survey based researches and problem based learn-
ing to improve the quality of medical education13. 
Our study only focused on Problem Based Learning 
(PBL), as a competent teaching strategy for teach-
ing content, which is a student focused approach 
to medical education and it caters basic learning 
needs of all types of learners for effective nurturing 
and professional development14. In this study we 
addressed student opinions only, about PBL, which 
is an integrated part of their curriculum and did not 
directly test the level of acquired knowledge 
among students15.

In problem-based learning, student learning primari-
ly focuses on a clinical problem which could have 
multiple reasoning and solutions. Students work in 
collaboration with peers to read and understand 
the problem thoroughly in a small group and search 
the appropriate answers for it independently16. It 
helps them to generate a hypothesis via integrated 
learning of different subjects and through effective 
discussion they understand the clinical scenarios in 
a better way. A study by Al-Naggar amongst 
Malaysian medical students also found that PBL 
strategy is interesting and stimulates integrated 
learning5. According to our students’, PBL strategy 
made learning more stimulating and interesting for 
them. It allowed them to participate actively in 
peer discussion and also become self-reliant and 
active learners. PBL assisted students to build a 
bridge between past and present knowledge for 
finding answers of an assigned problem17, 18. Abra-
ham and colleagues suggested that by integrating 
problem based learning and other active learning 
strategies in the curriculum from first year ensured 
improvement in students’ progress and successful 
achievement of almost all the short-term goals15.

In PBL the role of Medical educator is very crucial; 
they observe, facilitate, mentor and reflect the 
progress of students for constructive feedbacks and 
ongoing formative assessment13. Throughout the 
process of PBL, the observer constantly assists 
students’ participation, directs them on the right 
path, motivates every student to participate and 
records their performances4, 16. The observer tries to 
keep students focused on the topic, makes learning 
relevant and exciting for achieving the desired 
objective. Student par¬ticipation is a key ingredient 
in the success of a PBL process, and it would be 
worthwhile to collect more information on the 
assessment process and its impact on the overall 
par¬ticipation and future performance of the 
students15, 19.

PBL assists students to develop effective interperson-
al skills, team work and group dynamics7. Students 
realize their strengths and short-comings and 
discover ways to over-come them. It develops lead-

ership skills among students by providing a session to 
chair, sound rapport with group members, and 
acceptance of views and perspectives of other 
students10. According to Anila Jaleel et al. students 
perceived that the PBL approach adopted consis-
tently across the curriculum contributed to the 
development of their information management, 
critical reasoning, communication and team- linked 
skills8. It gives confidence and sense of responsibility 
to students to be a contributor in making treatment 
plans and prepare themselves for future encounters 
which occurs in clinical rotations17. Al-Naggar’s 
study reflected that PBL strategy consumes more 
time than conventional teaching approach, just like 
the opinion of majority of the students included in 
our study, who believed that PBL strategy was 
investment of quality time, therefore agreeing with 
AL-Naggar’s perspective5.

CONCLUSION

By vigorous planning and effective implementation 
of PBL teaching strategy, we make students active, 
independent and analytical learners in diagnosing, 
preventing and treating diseases. Through this 
process, students develop the ability of problem 
solving, team work, inquiring abilities and build 
sound relationship with colleagues and patients 
which enhance their professional competencies. 
They learn to keep themselves updated by reading 
recent researches and articles along with text 
books to diversify their knowledge and understand-
ing to take out their best learning outcome
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INTRODUCTION

Problem Based Learning (PBL) has been a widely 
used constructive teaching approach for under-
graduate Medical and Dental students for many 

years1. Many Medical and Dental colleges and 
universities in Pakistan are also inculcating this 
innovative teaching strategy as an integrated part 
of their curriculum. This is an effective teaching tool 
which integrates students’ previous knowledge 

which they had obtained in their initial years and 
apply for solving actual clinical cases which they 
commonly encounter in the clinical rotations. This 
critical exercise broadens their thinking and learn-
ing capacity and makes them active, self-directed 
and vigilant learners. They also learn how to work 
efficiently in a team and collectively come up with 
the best possible answers of the given clinical 
scenario2. Wood D. F in 2003 stated that Prob-
lem-based learning is defined as “an instructional 
(and curricular) learner-centered approach that 
empowers learners to conduct research, integrate 
theory and practice, and apply knowledge and 
skills to develop a viable solution to a defined prob-
lem”3, 4. 

As an emerging teaching strategy, PBL is bringing a 
transformation especially in the dental education 
system by providing students an effective learning 
opportunity, where students can invest their profes-
sional knowledge and skills on a given clinical prob-
lem along with their peers and sketch a road-map 
of information on which new knowledge and 
understanding can be built5. Students are further 
encouraged for independent studies not only 
limited to text books but also from recently 
published articles and different studies in order to 
acquire novel information and thorough under-
standing of respective topic6. It assists educationists 
in all fields to bring a change in education system 

from solely assessment driven to ongoing formative 
learning2.

In this learning process, the teacher has an import-
ant role to construct a challenging clinical problem, 
which allows them to think laterally. The teacher, 
along with the student’s own ideas and perspec-
tive, then facilitates the students on each stage and 
helps them in solving the given challenge by proper 
guidance. Teachers frequently help mentor the 
students and assess them at each step by giving 
them active constructive feedback, so that they 
can reflect on their own learnings and improvise it 
for good results7,8. PBL provides a platform to 
students for learning and enhances various skills 
such as critical thinking, team work, problem 
solving, inquiry habits, leadership and communica-
tion. Students work in collaboration with peers and 
accept each other’s ideas and perspective 
optimistically to attain a shared vision9,10.

The main objective of this study is to evaluate 
Dental students’ perception about Problem Based 
Learning (PBL), which is a fruitful teaching strategy 
for students’ effective professional development. To 
assess at what extent students are benefited from 
this teaching method and develop professional skills 
and attitude. It will provide feedbacks in order to 
improve the Medical and Dental curriculum and 
achieve best outcomes in near future.

METHODS

A cross sectional study was conducted amongst 
148 Dental students of all (four) years of Bachelors of 
Dental Surgery (BDS) from August to September 
2017 at Ziauddin University (College of Dentistry), 
Clifton Campus, Karachi, Pakistan. The research 
objective was clearly explained to each dental 
student and verbal consent was also taken from 
them. Data was collected in the form of self-admin-
istered questionnaire. The students were asked to fill 
a 21-item questionnaire for evaluating their percep-
tion regarding Problem Based Learning (PBL), as a 
productive teaching strategy for their effective 
professional development. The students’ response 
about PBL was measured by a 5 point Likert scale. 
The Likert scale is an ascending order of score (1, 2, 
3, 4 and 5 standing for Strongly disagree, Disagree, 
partially agree, Agree and Strongly agree respec-
tively) 1,6.

Ethical approval for research was obtained from 
the Institutional Ethics Committee. The statistical 
analysis of data was calculated by Statistical Pack-
age for Social Sciences (SPSS version 20). For quali-
tative data percentage and frequencies were 
calculated. Mean and standard deviation of quan-
titative statistics were obtained. ANOVA was 
applied to find association between response and 
year of study. The level of significance was p-value 
of >0.05.

 RESULTS

In Table 1, data is representing the mean score of ≥ 
3 which indicates students’ affirmative response on 
utilization of PBL as a teaching learning strategy in 
undergraduate curriculum for their professional 
nurturing. One of the response indirectly highlight’s 
that students are effectively investing their time by 
performing the PBL exercise.

DISCUSSION

In present time, our education system desires 
innovative, collaborative and student centered 
approach of teaching instead of the conventional 
lecture based one way approach. In Pakistan most 
of the medical and dental institutes lack to imple-
ment such interactive and new teaching methods 
as part of their curriculum. The most common ratio-
nale is lack of medical education training to educa-
tors 11, 2. The traditional way of teaching, only by 
lectures targets those students who learn best by 
listening and reading, but is unable to implicate 

those students who learn by reading, writing, audio

visual aids and experiential learning. For holistic 
professional development of students we need 
integrated methods of learning like PBL which 
include majority of the learners in the form of read-
ers, writers in the form of scribe who note down the 
learning point, Chair who direct the group by lead-
ership skills and other fellows who also actively 
participate in discussion and problem solving4, 12. 

Now a day the trend of medical education is 
increasing in Pakistan, as a result many institutions 

are putting enormous efforts to adapt new instruc-
tional methods in the curriculum like role plays, 
simulation, small group discussions, quizzes, projects, 
survey based researches and problem based learn-
ing to improve the quality of medical education13. 
Our study only focused on Problem Based Learning 
(PBL), as a competent teaching strategy for teach-
ing content, which is a student focused approach 
to medical education and it caters basic learning 
needs of all types of learners for effective nurturing 
and professional development14. In this study we 
addressed student opinions only, about PBL, which 
is an integrated part of their curriculum and did not 
directly test the level of acquired knowledge 
among students15.

In problem-based learning, student learning primari-
ly focuses on a clinical problem which could have 
multiple reasoning and solutions. Students work in 
collaboration with peers to read and understand 
the problem thoroughly in a small group and search 
the appropriate answers for it independently16. It 
helps them to generate a hypothesis via integrated 
learning of different subjects and through effective 
discussion they understand the clinical scenarios in 
a better way. A study by Al-Naggar amongst 
Malaysian medical students also found that PBL 
strategy is interesting and stimulates integrated 
learning5. According to our students’, PBL strategy 
made learning more stimulating and interesting for 
them. It allowed them to participate actively in 
peer discussion and also become self-reliant and 
active learners. PBL assisted students to build a 
bridge between past and present knowledge for 
finding answers of an assigned problem17, 18. Abra-
ham and colleagues suggested that by integrating 
problem based learning and other active learning 
strategies in the curriculum from first year ensured 
improvement in students’ progress and successful 
achievement of almost all the short-term goals15.

In PBL the role of Medical educator is very crucial; 
they observe, facilitate, mentor and reflect the 
progress of students for constructive feedbacks and 
ongoing formative assessment13. Throughout the 
process of PBL, the observer constantly assists 
students’ participation, directs them on the right 
path, motivates every student to participate and 
records their performances4, 16. The observer tries to 
keep students focused on the topic, makes learning 
relevant and exciting for achieving the desired 
objective. Student par¬ticipation is a key ingredient 
in the success of a PBL process, and it would be 
worthwhile to collect more information on the 
assessment process and its impact on the overall 
par¬ticipation and future performance of the 
students15, 19.

PBL assists students to develop effective interperson-
al skills, team work and group dynamics7. Students 
realize their strengths and short-comings and 
discover ways to over-come them. It develops lead-

ership skills among students by providing a session to 
chair, sound rapport with group members, and 
acceptance of views and perspectives of other 
students10. According to Anila Jaleel et al. students 
perceived that the PBL approach adopted consis-
tently across the curriculum contributed to the 
development of their information management, 
critical reasoning, communication and team- linked 
skills8. It gives confidence and sense of responsibility 
to students to be a contributor in making treatment 
plans and prepare themselves for future encounters 
which occurs in clinical rotations17. Al-Naggar’s 
study reflected that PBL strategy consumes more 
time than conventional teaching approach, just like 
the opinion of majority of the students included in 
our study, who believed that PBL strategy was 
investment of quality time, therefore agreeing with 
AL-Naggar’s perspective5.

CONCLUSION

By vigorous planning and effective implementation 
of PBL teaching strategy, we make students active, 
independent and analytical learners in diagnosing, 
preventing and treating diseases. Through this 
process, students develop the ability of problem 
solving, team work, inquiring abilities and build 
sound relationship with colleagues and patients 
which enhance their professional competencies. 
They learn to keep themselves updated by reading 
recent researches and articles along with text 
books to diversify their knowledge and understand-
ing to take out their best learning outcome
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