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Introduction 
Problem-Based Learning (PBL) is knowledge management which 

uses problem as the starting point for learning [1-4]. Problem set is a 
process of research which begins from something that the researchers 
want to know and set the questions of research [5,6]. Later, they try to 
find answers in the research. PBL is used to arrange learning in many 
fields such as medical and sciences fields in order to help students to use 
logic and know the usefulness of PBL correctly [7,8].

PBL is learning in a small collaborative group setting which focuses 
on self-directed learning. The objectives are gathering and arranging 
knowledge to apply in real life, and students are able to develop analytical 
skills independently [9]. More than that, students are able to develop 
logic to build efficient self-learning skills, develop skills in teamwork 
building, and build motivation for learning [10-12]. Many studies 
have shown that students who succeed in learning with PBL should 
have the many skills such as lifelong skills in learning, communicating, 
questioning, constructing hypothesis, and summarizing concepts [13-
15]. The strategy of PBL is one of tools which help support students to 
take action and face problems by themselves. They will practice many 
kinds of thinking skills such as reviewing, critical thinking, analytical 
thinking, and creative thinking [16,17]. PBL is a learning experience that 
is diverse with the nature of the content of the teaching and learning. 
Therefore, the effectiveness of learning from PBL should begin with the 
recognition of students as self-learning processes. Students can learn 
from their past experiences and apply them within the lessons, because 
PBL is a process of solving problems without seeking answers to the 
problems [10-12]. 

Learning by PBL began at the Institute of Medicine, Suranaree 
University of Technology, in 2007. The learning objectives were to 

promote medical students to have self-directed learning and be able 
to bring PBL techniques to apply to their learning style [18,19] The 
instructional curriculum managers brought PBL to apply in learning 
in some subjects or hybrid-PBL, and they have continually improved 
their evaluation model. The Institute had adapted the curriculum into 
the 2nd revision in 2012, with the change of teaching method from 
subject-based to system-based teaching. Therefore, the use of PBL 
has been integrated into each subject. Teachers or facilitators have the 
expectation that medical students will apply the skills they have learned 
from PBL to further their learning in the higher education years. From 
the expectation of learning result, there is no evaluation of learning 
outcome of PBL which challenges teachers how they select the right 
and suitable tools of learning for the medical students.  

Objectives 
This study investigated the effect of PBL on medical students 

learning outcomes in order to know their capacities which were derived 
from PBL and their suggestions in teaching management to improve 
efficiency. 
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Abstract
Objectives: To compare learning outcomes of problem-based learning (PBL) between pre-clinical and clinical years 
of medical students.

Methods: The questionnaires were sent to medical students who enrolled during academic year 2012-2015 and 
they were asked their personal opinion on learning outcomes from PBL by using Likert scale (0-5). The returned 
questionnaires were divided into pre-clinical (2nd-3rd) and clinical (4th-5th) year groups. The difference of opinion rates 
between both groups were compared by using the independent t Test. 

Results: The response rate of the questionnaire was 98%. The most of medical students learned by PBL more than 
10 times a year. The opinion rates about learning capacity, skills, communications, teamwork and self-assessment 
were in much agree level (4.34-4.75). The process of applying to reality situation, knowledge management and 
self-knowledge management were different with statistical significance between both groups (p<0.05). Both groups 
agree that PBL is a collaborative process (p=0.97). In the pre-clinical students, PBL has made them more applicable 
to classroom learning. While clinical students found that PBL enabled them to be applied outside the classroom, 
more specifically, the application of real patient problems improved. 

Conclusion: Although the skills learned from the PBL were different between pre-clinical and clinical year groups. 
Group work is still an important factor in successful PBL. When the facilitators understand the specific objectives of 
mutual learning in PBL, it will encourage medical students to learn effectively.
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Methods 
Educational setting 

PBL management in the Institute of Medicine, Suranaree University 
of Technology has been conducted since the 2nd year of medical 
students. It takes 2 years of study in the pre-clinical (2nd-3rd) year class. 
The learning objectives include: understand the knowledge, application 
of knowledge, communication skill, teamwork skill and life-long 
learning. However, it does not handle PBL in the clinical (4th-5th) year of 
medical students because they were divided into the affiliated hospital 
and too small number to set PBL group. 

Study design

It was a cross sectional descriptive study in 2017. The data was 
derived from a questionnaire consisting of closed-end and open-ended 
questions. The questionnaire was developed by the researcher and was 
checked for validity from external auditors. The validity of the content 
was 0.72. It was self-administered by questioning the level of opinion in 
the medical students about the competencies arising from the learning 
set in the learning outcomes of PBL. The level of opinion was divided 
into 5 levels as per Likert scale as following; 5=most agree, 4=much 
agree, 3=fair agree, 2=less agree, and 1=least agree.

The questionnaires were sent to medical students who studied in 
academic year 2012-2015 (2nd to 5th year of medical students) without 
random sampling. Student names and codes were closed confidentiality 
in response to the questionnaire. 

Statistical analysis

All data was recorded and analyzed by Excel program 2013. The 
statistical comparison between the pre-clinical and clinical year 
groups used independence t Test. Ethical research was approved by the 
committee from Suranaree University of Technology.

Results
The questionnaires were derived from medical students who were 

eligible for participation, 98% (N=294) completed the questionnaires. 
The return questionnaires were divided into pre-clinic year group (160 
students) and clinic year group (134 students). As shown in Table 1, 
the number of pre-clinical and clinical students accounted for 54.4% 
and 45.6%, respectively. The majority of students (72.8%) attended PBL 
class more than 10 times per academic year.

Level of average opinion in capacities of students in each academic 
year shown in Figures 1-3. From Figure 1, it demonstrated that medical 
students in the clinical year thought that they could able to get more 
knowledge, bring PBL process to apply in learning, develop analytical 
thinking and make decision rationally when they face with unfamiliar 
circumstances were in much agree level. An overview of the level of 
knowledge management in all medical students was found to be highest 
in the 5th year medical students.

From Figure 2, it demonstrated that PBL could be applied in other 
subjects at a minimum level in the 2nd year compared to the 3rd year of 
medical students. Most of the medical students agreed with the applied 

Figure 1: Level of average opinion in knowledge management (5=most agree, 4=much agree, 3=fair agree, 2=less agree, and 1=least agree).

Academic year Status n PBL attending/year
2015 2nd year student 80 < 5 times
2014 3rd year student 80 >10 times
2013 4th year student 74 >10 times
2012 5th year student 60 >10 times

Total 294 --

Table 1: Information of medical students in each academic year and PBL attending.
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learning process from PBL to appreciate the success of a friend, the self-
assessment by finding own strength and weakness and communication 
skill were developed from PBL in fair to much agree level. However, 
the lowest level of opinion in the application of knowledge and self-
evaluation were found in the 2nd year medical students.

From Figure 3, it demonstrated that most of medical students agree 
that they could improve their teamwork skills and develop self-directed 
learning in much to most agree level. Although the medical students 
in 2nd year did not believe in themselves, they could apply knowledge 
gained from PBL to their everyday life.

The average score of student opinion compared to the preclinical 
and clinical year groups shown in Table 2. The result of average opinions 
in learning outcomes such as understand the knowledge, application of 
knowledge, analytical thinking, self-assessment, communication skill 
and life-long learning were different (p<0.05) between both groups. 
However, it was no statistically significant difference in the skill of team 
work development (t=0.04, p=0.97).

The suggestions of other aspects were found that some medical 
students did not understand the whole step of PBL process clearly, 
especially when they have just started learning. Despite learning 
through PBL, they will repeat the content that they have learned from 

Figure 2: Level of average opinion in the application of knowledge and self-evaluation (5=most agree, 4=much agree, 3=fair agree, 2=less agree, and 1=least agree).

Figure 3: Level of average opinion in self-esteem and teamwork (5=most agree, 4=much agree, 3=fair agree, 2=less agree, and 1=least agree).
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lecture. Learning with the original group members without the rotation 
of the members may affect learning in some medical students. So they 
want to have circulation of members in group for each PBL session. The 
role of facilitator of each group was different such as controlling time, 
replying questions for students, planning for teaching and preparing for 
class, all may have different effects on learning groups. The comments 
from medical students on other issues, such as preparing in some 
subjects is less time and summarizing the content at the end of the PBL 
process from the facilitator. The facilities that affect learning, such as 
internet signals were not through and written boards were not enough. 
For the clinical year medical students, they realized that learning in PBL 
was important for continuous learning from pre-clinical year. Because 
of in the clinical year class, the application of PBL is applied to the 
learning process when they face with real patients more than in pre-
clinical year class. Therefore, when the clinical year of medical students 
face with real patient, they were able to create long term knowledge and 
problem-solving skill well. 

Discussion and Conclusion
In this study, most medical students received the PBL more than 10 

times a year, except in the 2nd year medical students, which during the 
data collection phase has just started PBL study in the final semester 
in 2nd year class. There are no PBL classes in the clinical year because 
the medical students have to separate into different departments 
and too few students to teach in PBL. It may have an impact on the 
continuum of learning from the pre-clinical class. Although the level 
of opinion in all learning outcomes was minimal in the 2nd year of 
medical students because the PBL group study had started teaching. 
The pre-clinical year students did not learn from real clinical situation 
like clinical year students so that they were unable to connect characters 
of scenario from PBL correlate with the symptoms in the real patient. 
For teamwork, it is found that PBL process was able to develop skill 
of teamwork and respect other people’s opinion. When the teacher 
opens the opportunity for the student to discuss the content with 
the group members, it will be part of helping them learn effectively. 
The more students are communicating or commenting on a group’s 
learning, the more likely they are to improve their teamwork skills. This 
achievement will improve the social skills of the medical students in 
the future. The ability to assess strengths and weaknesses in learning 
process is important if the facilitator encourages students to self-assess 

Topic/Year class n X S.D. t p
Able to get more knowledge from PBL

Pre-clinic 160 4.14 0.71 3.58* 0.00
Clinic 134 4.43 0.25 -- --

Able to bring PBL process to apply in learning well
Pre-clinic 160 3.78 0.57 2.12* 0.04

Clinic 134 3.97 0.73 -- --
Able to develop analysis rationally

Pre-clinic 160 3.93 0.69 4.73* 0.00
Clinic 134 4.33 0.38 -- --

Able to make decision rationally when face with unfamiliar circumstance
Pre-clinic 160 3.23 0.52 9.60* 0.00

Clinic 134 4.04 0.57 -- --
Able to apply learning process by PBL and able to use in other subjects

Pre-clinic 160 3.18 1.14 3.13* 0.00
Clinic 134 3.51 0.50 -- --

Able to compliment accomplishment of friends

Pre-clinic 160 4.04 0.94 6.69* 0.00
Clinic 134 4.64 0.23 -- --

Able to self-evaluate by finding own strength and weakness
Pre-clinic 160 3.99 0.62 2.57* 0.01

Clinic 134 4.22 0.55 -- --
Able to develop more communication skill

Pre-clinic 160 4.43 0.40 5.65* 0.00
Clinic 134 4.78 0.17 -- --

Able to bring PBL process to manage knowledge in daily life apart from studying
Pre-clinic 160 3.63 0.35 12.56* 0.00

Clinic 134 4.51 0.38 -- --
Able to develop teamwork skill

Pre-clinic 160 4.72 0.35 0.04 0.97
Clinic 134 4.72 0.20 -- --

Able to develop learning skill by leading oneself efficiently
Pre-clinic 160 4.48 0.40 2.91* 0.00

Clinic 134 4.67 0.22 -- --
Total

Pre-clinic 160 3.96 0.64 3.61* 0.02
Clinic 134 4.35 0.28 -- --

*p<0.05

Table 2: Comparative average opinions on the ability of medical students between the pre-clinical (2nd – 3rd year) and clinical (4th – 5th year) classes.
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6. Kinkade S (2005) A snapshot of the status of problem-based learning in U.S. 
medical schools 2003-2004. Acad Med 80: 300-301.

7. Perrenet J, Bouhuijs P, Smits J (2000) The suitability of problem-based learning 
for engineering education: Theory and practice. Teaching in Higher Education 
5: 345-358.

8. Iputo JE, Kwizera E (2005) Problem-based learning improves the academic 
performance of medical students in South Africa. Med Educ 39: 388-393.

9. Carrio M, Agell L, Banos JE, Moyano E, Larramona P, et al. (2016) Benefits 
of using a hybrid problem-based learning curriculum to improve long-term 
learning acquisition in undergraduate biology education. FEMS Microbiology 
Lett. 363: 1-7.

10. Colliver JA (2000) Effectiveness of problem-based learning curricula: Research 
and theory. Acad Med 75: 259-266.

11. Haidet P, O’Malley KJ, Richards G (2002) An initial experience with “team 
learning” in medical education. Acad Med 77: 40-44.

12. Schmidt HG, Rotgans JI, Yew EH (2011) The process of problem-based 
learning: What works and why. Med Edu 45: 792-806.

13. Burch V, Sikakana C, Yeld N, Seggie J, Schmidt H (2007) Performance of 
academically at-risk medical students in a problem-based learning programme: 
A preliminary report. Adv Health Sci Edu 12: 345-358.

14. Norman GR, Wenghofer E, Klass D (2008) Predicting doctor performance 
outcomes of curriculum interventions: Problem-based learning and continuing 
competence. Med Edu 42: 794-799.

15. Lim LA, Lew M (2012) Does academic performance affect the challenges faced 
by students in their initial adaptation to a problem-based learning environment. 
Reflections on Problem-based Learning 13: 4-9.

16. Norman GR, Schmidt HG (1992) The psychological basis of problem-based 
learning: A review of the evidence. Acad Med 67: 557-565.

17. Lian J, He F (2013) Improved performance of students instructed in a hybrid 
PBL format. Biochem Mol Biol Educ 41: 5-10.

18. Khoo HE (2007) Implementation of problem-based learning in asian medical 
schools and students’ perceptions of their experiences. Med Educ 37: 401-409.

19. Chae SJ, Lee DS, Lee YS (2003) Casual analysis and improvement strategies 
of problems in implementing a PBL program in integrated curriculum. Korean 
J Med Educ 15: 35-43.

20. Neville AJ, Norman GR (2007) PBL in the undergraduate MD program at 
McMaster University: Three iterations in three decades. Acad Med 82: 370-374.

21. Achike FI (2003) Sustaining the effectiveness of PBL in a medical curriculum. 
J Med Educ 7: 92-96.

22. Kozu T (2006) Medical education in Japan. Acad Med 81: 1069-1075.

23. Zhang Y, Zhou L, Liu X, Liu L, Wu Y, et al. (2015) The Effectiveness of the 
problem-based learning teaching model for use in introductory Chinese 
undergraduate medical courses: A systematic review and meta-analysis. PLoS 
One10: e0120884.

24. Hamdy H, Telmesani AW, Wardy NA, Abdel-Khalek N, Carruthers G, et al. 
(2010) Undergraduate medical education in the Gulf Cooperation Council: A 
multi-country study (part 2). Med Teach 32: 290-295.

25. Guraya SY, Almaramhy HH (2012) Small group teaching improves students’ 
acquisition of knowledge and skills. Saudi Med J 33: 1304-1309.

26. Davis MH (1999) AMEE Medical Education Guide No.15: Problem-based 
learning: A practical guide. Med Teach 21: 130-140.

after each lesson of PBL [20]. Because the PBL group study in the pre-
clinical class of our educational setting is a learning from the simulated 
situation, so teachers may still not be able to evaluate now that pre-
clinical students can apply their knowledge and learning skills to their 
daily lives appropriately until they are enrolled in clinical year class. 
PBL instruction teaches medical students to take self-study in order to 
give them enough practice to deal with new problems. Therefore, it is 
imperative to keep track of each student’s learning performance until 
they graduate in the curriculum [21].

PBL does not have only one pattern but it is able to create patterns 
from model to be any patterns [22-24]. PBL learning does not only help 
learners to have suitable qualification for career in the future or is not 
for bringing educational technology to apply in learning but it focuses 
on process of learn which help learner to be able to live in environment 
which is complicated suitably [25]. Therefore, the efficiency of PBL 
should begin from students’ perception who accept learning by PBL 
which is different from passive learning. Then, the students will have 
responsibility of self-learning because learning by this process focuses 
on learning process not the result. The students will be able to evaluate 
result of learning by themselves and they are able to be evaluated by 
members of group. Also, it helps to practice skill of teamwork to be 
efficient. The role of facilitator is important for supporting learners 
to meet objectives. If the teachers understand the purpose of PBL, it 
will help students achieve their learning objectives. Because the role 
of teachers in PBL is not to teach content but to teach the process of 
finding content in learning [26].

The evaluation of the PBL in the capacity of life-long learning 
is constantly be challenging. If it is possible to assess whether a PBL 
student can be used to improve lifelong learning, it may be a significant 
turning point in developing a student-centered curriculum.

Limitations of the Study
This is a study of the outcome of studying PBL in a single institution. 

If a comparative study of the learning outcomes of PBL in medical 
students from many institutions may increase the confidence of the 
results.
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