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Abstract

Quality education in the era of science and technology information today is a decisive
factor in generating community that has the competence to be able to compete job market,
due to the increasingly globalizing modern world (Suyanto, 2006). By implication, the
individual who has a high knowledge and proficiency have a greater opportunity to gain the
job (Azer 2008). Problem Based Learning which started since the era of Plato and Socrates,
meet the demands of a new paradigm of education that emerged in the era of knowledge-
based economy is the result of the explosion of information and globalization (Mossuto
2009). Barrow (1999) States the idea of PBL was introduced by Socrates (469-399 BC)
which he believed that learning through their own business is one correct way of learning.
PBL then entered the main stream of education in the 1960s, the medical school at
McMaster University in Ontario Canada, introduced in the medical curriculum (Newfeld
et.al., 1989). This was followed by the University of Maastricht, Netherlands in 1974
(Spencer, 1999). Then he has grown throughout North America and worldwide (Albanase &
Mitchell 1993). PBM which was originally introduced to medicine program at McMaster
university, Canada continues to be fixed and established to be carried out in sixty other
health schools (Savery & Duffy 1995) and scattered in other areas such as trade, education,
architecture, law, engineering, social work, and high school (Massuto 2009). He also
implemented in other learning environments such as distance learning, learning through the
internet, the Academy, middle school and elementary school (Wee 2004). So now, PBL is
constantly being introduced to new areas more specific such as science and sports (Hui Shin
et al. 2007), school police (Pare & Gillis 2007), aviation engineering (Wei & Jansen 2007),
molecular biology (Nachamma et al. 2007), and radiography (Pope 2007).

Key point : Problem Based Learning and Innovation Instructional
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A. INTRODUCTION

One of the educational critical issues encountered by the Indonesian people is the

quality of education at each stage and type is close to the bottom. The results of a survey

conducted by Education for All (EFA) Global Monitoring Report 2011 issued by UNESCO

and launched in New York, showed that the index of education development in Indonesia

ranks 69th out of 127 countries surveyed. Indonesia still lags behind Brunei, which is

ranked 34th in the group of high achievements with Japan which reached the number one

position in the world (Fasli Jalal, 2011). Various efforts have been made to advance the

quality of national education, for example, the development of national and local curricula,

improvement of teacher and lecturer competencies through training, procurement of student

books and tools, procurement and improvement of educational facilities and infrastructure

as well as improving the quality of school management. To this day, the quality of

education, nevertheless, has not yet shown significant improvement (Suyanto, 2006).

The predicament of the low quality of education at each stage and type of education

is one of the major quandaries in the field of education faced by the Indonesian people. The

public and education experts strongly affirm that the quality of education in Indonesia is not

in line with the expectations (Yusuf Syakir 2007). The low quality of education in Indonesia

can be proven, among others, from the low minimum grade of graduation set for High

School students who are prospective students for Higher Education. The last two years data

signified that in 2009 the minimum passing grade of the National Final Examination (UAN)

was 5.0 and in 2010 the minimum passing grade was 5.5 (Ministry of National Education,

2009). The decision of determining the minimum passing grade is relatively low, far from

the highest score that can be achieved by students, namely, 10.0.

Chen (2008) states that a weakness in the teaching and learning process of science in

schools is a failure to help students look for connections between new information and

experiences between the school world and daily life. Lecturers can use various learning

strategies so that teaching becomes more interesting. In general, student-centred teaching

strategies such as conversation, contribution, role-playing, game simulation and problem-

solving are more interactive (Burden and Byrd, 1994). The selection of teaching strategies

that are appropriate for teaching is very much influenced by the changing times, the will of

the community, the environment, the culture of the school, the situation of students as well

as the lecturers who apply it. According to Graft and Kolmos (2003), in varying teaching so
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that it can be influenced by student learning styles, Problem Based Learning (PBL) is one of

the alternatives to active learning.

PBL is key to be used to triumph over the problem of low student achievement

supported by Khariyah et al. (2005), who reported that PBL was carried out at the Faculty

of Engineering, Universiti Teknologi Malaysia. shows a positive impression on students in

terms of student achievement and thinking skills. Furthermore, PBL explained that it was

used not only to increase students' knowledge and skills but also to support generic skills

such as problem-solving skills, working in groups, communication skills and so on. Similar

findings were reported for the medical field, Malaysian Nationality University (Edariah,

1990), chemical engineering at Kolej Taylor (Lai 2007) and the study of humanity at the

University of Tun Hussin Onn (Hussain 2007). The success of the PBL approach has led to

several higher education institutes in Malaysia developing the corresponding approach in

their respective programs.

Furthermore, Barrows (1996) states that PBL rational is implemented because in the

traditional method students have weaknesses in collaborative problem-solving skills and

critical thinking. They only depend on the lecturer as a source of information and do not

have awareness about their weaknesses. Students also do not explore the knowledge they

are learning. The traditional approach only prepares students who are not critical and

passively learn without any hindrances and they do not understand the information

conveyed. Indeed, PBL has the potential to resolve the weaknesses inherent in traditional

approaches. Furthermore, according to Savin-Baden (2003), quantitative studies conducted

by Warbutton and Whitehouse (1998); Pau et al. (1999) and Blight et al (2000) to see the

experience of students in PBL, generally shows students are more satisfied to gain

experience in PBL compared to conventional programs.

From the description above, it can be noticed that the PBL is significantly

implemented instructional processes seeing that the PBL can potentially develop various

skills such as problem-solving skills, critical thinking skills, communication skills,

investigations and collaborative skills (Chen 2008), the experience provided can meet the

demands of the goals education and useful for solving problems in real life.

However, the results of a different study were stated by Mohd Khairuddin Abdul

Karim (2004) who used the Barrow PBL Model approach to six graduate students for

Management and Organizational subjects using a case study draft. The instruments used

were interviews and experimental instrument set to assess student achievement stages. The

results of his study found no significant differences in terms of student achievement before
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and after using the PBL method. However, once the subject of the study states that the

method of solving problems using PBL is better understood. In a study by Norsyahidan

Mohd Yusof (2004) of 34 lay students in KUiTTHO, he used a quasi-experimental form

design that distributed samples to two groups, namely the conventional collection and the

PBL collection. The results of his study showed no significant difference in terms of student

academic achievement for the two learning methods. The three variables studied show that

PBL is significant in increasing critical thinking, creative thinking and group work skills.

The description disclosed that there are still contradictions obtained from the

application of PBL in learning between the results of the investigation of Khariyah et al.

(2005) and Norsyahidan Mohd Yusof (2004), so those concrete conclusions may still be

studied. On the other hand, Savin-Beden (2003) also emphasized that it is not important to

compare groups using PBL methods with conventional methods because there are many

achievements which indicate that the conventional methods are better than PBL and no less

that there are PBL methods that show better performance compared to conventional

methods. What is more important, according to him, is how students may be arranged

programs to gain knowledge, knowledge, understanding, and more meaningful experiences

in these students through the PBL method. So, for this reason, the PBL method through

various studies needs to be done.

B. DISCUSSION

1. Teaching and Learning

Simply put, Robbins defines learning as the process of creating a relationship

between something (knowledge) that is already understood and something (knowledge) that

is new. From this definition the learning dimension contains several elements, namely: 1)

relationship creation, 2) something (knowledge) that has been understood, and 3) something

new knowledge. So the meaning of learning here is not departing from something that is

completely unknown (zero) but is the linkage of two existing knowledge with new

knowledge.

The Anthony Robbins's view is in line with what was stated by Jerome Bruner in

(Lambros, 2002), that learning is an active process in which students construct (construct)

new knowledge based on the experience/knowledge they already have. In the view of

constructivism learning is not merely a transfer of knowledge outside of itself, but rather on

how the brain processes and interprets new experiences with the knowledge they already
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have in a new format. The development process can be through assimilation or

accommodation (Levin 2005).

The complete definition of learning was actually put forward by Slavin (1997), which

defines ”Learning as a change in an individual caused by experience. Chane caused by

development (such as growing taller) are not instance of learning. Neither are

characteristics of individual that are present at birth (such as reflexes and respon s to

hunger or pain). However, human do so much learning from the day of their birth (and

some say earlierthat learning and development are inseparably lingke”. Furthermore,

Slavin also put forwards “Learning takes place in many ways. Sometimes it is intentional,

as when students acquire information presented in a classroom or when they look

something up in the encyclopedia. Sometimes it is unintentional, as in the case of the child’s

raction to the needle. All sorts of learning are going on all the time.” Learning is generally

defined as changes in individuals that occur through experience and not because of the

growth or development of the body or a person's characteristics from birth. Humans learn a

lot from birth and some even argue before birth, that between learning and development is

very closely related.

Arends (1998) affirmed,”The term teaching model refer to particular aproach to

instruction that includes its goals syntax, environment, and management system,” The term

of the teaching model refers to a particular learning approach including its objectives, its

syntax, its environment, and its management system. Furthermore according to Arends

(1998) states that the learning model consists of a direct learning model or direct

instruction, cooperatif learning, problem based learning, discussion, and learning strategy.

Problem Based Learning Strategies (PBLs) received attention especially in the field

of medicine. This learning strategy arises rather than the criticism that students do not have

the effort to solve complex problems due to lack of training in high mental processes such

as analysis, synthesis, and assessment (Tan 2003). The strengths associated with this

strategy are the emphasis on understanding something that is student, not facts. PBL is said

to be able to improve learning towards self-reliance. However, there is still critical that this

strategy is less memorable used for students who are weak, especially in giving students a

solid conceptual principle about something headline. The shortage of qualified facilitators

(Tan, 2004b) is among the problems faced in implementing PBL. The triumph of this

strategy depends on the skill of the facilitator in controlling the conversation session so that

all findings made by students are appropriately explained and at the same time ensure the

assignments made are on the correct foundation.
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The definition discloses that the learning model is a conceptual framework that

illustrates systematic procedures in coordinating learning experiences to achieve learning

goals, which serve as lecturer guidelines in designing and implementing learning activities,

managing learning environments and managing classrooms. In designing and implementing

learning required learning devices that can be compiled and developed by lecturers. The

tools include lecturer books, student books, students' worksheets, media aids such as

computers, transparency, films, guidelines for implementing learning, such as curriculum

and others.

2. Problem based Learning

Problem Based Learning (PBL) began in the era of Plato and Socrates, which had

asked students to assess, search for new information and ideas and discuss them during

learning activities (Mossuto 2009). Barrow (1999) states that the PBL idea has been

introduced by Socrates (469-399 BC) in which he believes that learning through one's own

efforts is a true way of learning. PBL then entered the mainstream education stream in the

1960s at the Medical School, Universiti McMaster in Ontario Canada, introducing it into the

medical curriculum (Newfeld et.al. 1989). This was followed by Maastricht University, the

Netherlands in 1974 (Spencer 1999). Then it has expanded throughout North America and

throughout the world (Albanase & Mitchell 1993).

In a simple phrase, Problem Based Learning (PBL) is a student-centred learning

method, using real-life problems and situations in daily life (real-life) to encourage student

learning. Chen (2008) states that Problem Based Learning (PBL) meets the demands of a

new paradigm of education that emerged in the economic era based on knowledge outcomes

rather than the explosion of information and globalization. PBL, which was initially

introduced for medical programs at McMaster University, Canada, continues to be

improved and strengthened to be implemented in sixty other medical schools (Savery &

Duffy 1995) and disseminated in other fields such as business, education, architects, law,

engineering, social work, and high school (Massuto 2009). It is also implemented in other

learning areas such as distance learning, online learning, colleagues, secondary school, and

low school (Wee 2004). So now, PBL continues to be introduced to new fields that are more

specific such as sports science (Hui Shin et al. 2007), police practice (Pare & Gillis 2007),

air force technical engineering (Wei & Jansen 2007), molecular biology (Nachamma et al.

2007), and radiography (Pope 2007).
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PBL allows students to learn the basic principles of a subject or competency in the

context of their importance, to solve real situations and problems (Hmelo-Silver 2004;

Barrows and Tomblyn 1980). Students analyze problems and solve problems effectively

and efficiently. All of this is done by practising, using, and developing mastery skills, group

collaboration skills, critical thinking skills, and self-study skills that later refer to problem-

solving. The success of PBL depends on students to combine all of these skills under the

facilitation of a facilitator of the lecturer. The level of attachment they have to learn has a

great effect on the end result to present and provide any solutions or problems they face in

real life.

The description seems clear that learning with the PBL model begins with a problem

(can be raised by students or lecturers), then students deepen their knowledge of what they

already know and what they need to know to solve the problem. Students can choose

problems that are considered interesting to solve so they are motivated to play an active role

in learning. Problems that are used as the focus of learning can be solved by students

through group work so as to provide students with diverse learning experiences such as

collaboration and interaction in groups, as well as learning experiences related to problem-

solving.

a. Definition of PBL

Problem Based Learning (PBL) is a learning strategy that uses problems (problems)

as a first step in integrating new knowledge (Suradijono, 2004). Paulina et al. (2001) states

that "PBL" is learning that focuses on presenting problems (simulated or real problems) to

students, then students are asked to find a solution through a series of studies based on

theories, concepts, principles and students from various fields of science”. Another opinion

stating that PBL is a pedagogical strategy of “active learning” often used in higher

education, but it can be adapted for use in K-12 education. In other words, PBL is a

pedagogical strategy and active learning that is often used in higher education but can be

adapted for use in basic education.

On the other hand, Bond and Felitti (2003) state that PBL is a new philosophy in

teaching and learning. This means that lecturers are not the only source of knowledge or

reference by students. Indeed, students can get knowledge and information from other

sources. According to him, PBL helps students reach a specific learning phase to make them

capable and camping. For example, students can adapt to change, can solve problems with

critical and creative thinking and look for cause and effect about a phenomenon. In addition,
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students can also get to know their strengths and weaknesses and can work together in a

memorable way in groups. In the series, PBL is said to help improve their learning more

memorable. According to Barrows (2000), PBL is also a system of teaching and learning

that builds simultaneously between problem-solving strategies and the principles of

knowledge and skills in which students play an active role in problem-solving. Usually, the

problems raised are ill-structured problems taken rather than real problems in life.

From some of the above opinions, it can be argued that Problem-based Learning is a

learning strategy that presents real-world problems as a first step in collecting and

integrating new knowledge through working cooperatively in developing high-level

thinking skills and complex problem-solving skills rich in context and to obtain essential

knowledge and concepts from student learning material.

b. PBL’s Strategy
In the world of education, a strategy is defined as a plan, method, or series of

activities designed to achieve a particular educational goal (Davidson and Worsham, 1992).

On the other hand, learning strategies can also be interpreted as a plan that contains a series

of activities designed to achieve certain educational goals. To implement a particular

strategy requires a set of learning methods (Gulo, 2002), one strategy is used several

learning methods (Sanjaya, 2007).

To determine the right learning strategy to use, it is important to note what goals are

to be achieved, learning material and student characteristics. Each strategy has its own

characteristics, as stated by Killen (1998): “No learning strategy is better then other in all

circumtances, so you have to be able to use a variety of learning strategies, and make

rational decision about when each of the learning strategies is likely to most effective.”

Therefore, educators need to understand the principles of using learning strategies, namely:

oriented towards goals, activities, individuality, and integrity of students (Sanjaya, 2007).

Based on the description above it can be stated that the PBL strategy involves

several methods such as the problem-solving method, the method of group discussion /

cooperative learning, and developing individual responsibility (individual accountability)

through independent learning, and developing various skills as problem-solving skill,

critical thinking skills, communication skill, research and collaboration skills (Chen 2008).
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c. Basic Concepts of PBL

PBL is learning that is focused on small groups with a facilitator and supervises a

specific, regular step in solving problems. Barrow has started the PBL taxonomy in which

the PBL method is categorized based on effectiveness in learning objectives. PBL has been

regarded as a learning process in which students from low school ranking up to the high

ranking education program are presented with problems that try to apply them to the skills

of inquiry, problems, giving cause and critical thinking as being individually or in groups in

an effort to find a solution. The problem is used as a principle to motivate students to learn

skills and knowledge. This teaching method is student-centred and based on inquiry

(Schallert 2006; Schwartz et al. 2001). According to Lambros (2004), PBL is a teaching

method based on the principle of using problems as a starting point for gaining new

knowledge. Learning effectiveness centres on the use of problems that create learning

through new experiences, gaining new content and strengthening existing knowledge. The

environment of student learning is in the real world or they recognize.

PBL is often confused with learning based on project (project-based learning),

problem-solving learning (Savin Beden & Major 2004). Project-based learning contains

more structured problem-solving tasks provided by the facilitator or tutor. Students play a

role in preparing a project or becoming a member of a group to build strategies towards

solving problems. Problem-solving learning is also carried out through step-by-step

supervision of the method of solving logical problems provided by a lecturer. Students in

problem learning get knowledge in the initial ranks by designing problem-solving activities

(Savin Beden & Major 2004).

d. The Nature of Problems in PBL

The problem presented in the PBL class is unstructured, complex, and realistic.

Problems require students to determine what assumptions are needed, why, what

information is related and what steps are needed for problem-solving (Duch Groh et al.

2001). Students need to choose the information available because not all information

obtained related to problems in PBL is designed at various ranks and given to a collection at

a certain time during the problem-solving process. At the beginning of rank, students are

confronted with problems to motivate students, activate existing knowledge, and spark

learning skills in the process of explaining, understanding, and solving problems (Schmidt

1993).
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Problems in PBL are open-ended problems. This means that the answer to the

problem is uncertain. Every student, even lecturer, can develop possible answers. Thus,

PBL provides an opportunity for students to explore collecting and analyzing data in full to

solve the problem at hand. The goal to be achieved by PBL is students' skills to think

critically, analytically, systematically, and logically to find alternative solutions to problems

through empirical data exploration in order to foster scientific attitudes.

e. Characteristics of PBL

According to Ronis (2001), the initial stage in implementing PBL is whether there is

a problem that will be solved by students (determining whether a problem exists). This is

supported by Wina Sanjaya (2007) saying that to implement PBL, educators need to choose

student material that has a problem that can be solved. In line with that Ronis (2001)

suggested that teacher can begin locating problem by looking through textbooks,

curriculum guides, newspapers, and magazines to find situations, dilemmas and issues that

need resolution. What is more, Ronis (2001) states that “in the problem design phase, the

problem may be voiced as question, a case study, an example, a charge, a hypothesis, or a

situation”? Therefore, the problems given to students can be in the form of questions, case

studies, examples, orders, hypotheses or problem situations that come from various sources.

The characteristics of PBL are students faced with challenges, open-ended problems,

working in small groups; educators play a role as facilitators of learning. In addition,

through PBL, students will be able to develop various skills such as critical thinking skills,

analysis, solving complex context-rich problems and developing verbal and written

communication skills and being able to use various learning resources such as books,

journals, reports, online information, etc. There are seven steps in implementing PBL,

namely: clarify, define, analyze, review, identify learning objectives, self-study, report, and

synthesis. There are four key factors for the effective process of implementing PBL, namely

Ideas, Facts, Learning Issues and Action Plans.

f. Implementation of PBL in Various Countries

According to Wee (2004) and Menkher Manjas (2009), there are various models for

implementing the PBL process. The following table presents examples of PBL process

models used by several educational institutions.
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Tabel 1. Examples of Problem Based Learning Process Models

NO INSTITUTION PHASES OF PBL

1
Temasek Polytechnic,
Singapore

1. Determine learning groups
2. Knowing the problem
3. Exploring ideas
4. Recognizing the topic of learning
5. Doing independent learning
6. Integrating with knowledge
7. Providing Feedback and responses

2 Republic Polytechnic,
Singapore

1. Showing less structured problems
2. Thinking and activating relevant knowledge
3. Identifying the known and known
4. The lecturer/instructor guides students to the

learning objectives and important issues. Students
study independently

5. Collaborating with group members
6. Sharing understanding of knowledge is used to

refer to the initial problem
7. Problem-solving
8. Performing feedback and reflection

3 Maastricht University
Netherlands

1. Getting to know the unknown terms and concepts
of the problem

2. Formulating the problem
3. Analyzing the problem, provide an explanation

and activate relevant knowledge Assess the
explanation and provide a description of the
problem process

4. Designing learning issues
5. Doing learning independently
6. Collaborating in groups for findings and

descriptions
4 Southern Illinois University

(SIU) School of Medicine
Secondary,
United States of America

1. Introducing group members
2. Determining the learning environment
3. Setting learning goals
4. Finding problems
5. Identifying facts
6. Exploring and observe ideas
7. Identifying the main content of learning
8. Making a design of what will be done
9. Providing basic learning outcomes
10. Identifying learning sources
11. Doing learning independently
12. Assessing learning resources
13. Answering problems based on new knowledge

gained
14. Resolving the problem
15. Criticizing problems individually and through

peers
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NO INSTITUTION PHASES OF PBL

5 University
Samford,
Alabama

1. Students dealing with problems
2. In groups, students determine relevant

knowledge and recognize the nature of the
problem

3. Students explore what problems they don't
know about

4. Students compile a series of problems and
identify the sources needed

5. Students gather information to solve problems
6. The facilitator guides by asking questions

6 McMaster Chemistry -
McMaster University

1. Observing problems, proposing hypotheses and
2. identifying learning issues
3. Solving problems based on what is known
4. Identifying the knowledge needed to solve

problems
5. Determining the main points of learning and

their objectives and identify sources of
independent learning

6. Collaborating with other group experts
7. Solving problems with knowledge
8. Composing responses

7 The University of
Newcastle, Australia

1. Students are given a problem
2. Understanding problems through the internet
3. Recognizing the problem
4. Recognizing learning issues
5. Carrying out learning independently
6. Using old and new knowledge to solve

problems, compile written reports. Conduct
self-assessment with problem criteria through
"what", "why" and "how" questions, submit
reports

7. Getting the facilitator's response
8. Students submit reports based on responses

8 Queensland University
of Technology, Australia

1. Determining the initial response to the problem,
determine terminology and concepts, define the
problem and validate the scope of the problem

2. Using relevant knowledge
3. Designing learning objectives
4. Conducting a study of the objectives of

learning independently
5. Reporting and test the information obtained

(combining all information)
6. Seeing additional issues
7. Reviewing everything, synthesizing and

concluding
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NO INSTITUTION PHASES OF PBL

9 Gimmer University,
United
Kingdom

1. Providing the same problem to two groups
2. One group acts as a consultant and one to solve

problems
3. One more group acts as a client and uses criteria to

assess the issue issue
4. Preparing a report for each group
5. Meeting between the two groups

10 Stanage Edge to
University of
Sheffield

1. Providing students with real-world problems
2. Analysis of the problem
3. Identifying the main content of learning
4. Controlling independent learning
5. Discussing
6. Resolving the problem

11 Lembert
University,
United Kingdom

1. Introducing PBL - Students have a learning journal
2. Giving assignments to students with course guides

containing rational contents of the course content
3. Associated with problems in groups and individually
4. Conduct verbally and verbally deliver reports
5. Doing an assessment independently and through

peers

Sumber: Wee (2004)

12 Andalas University
(Medical School)
Method "Seven
Jump "

1. Clarifying unknown terms
2. Defining the problem
3. Thinking of possible hypotheses or explanations
4. Organizing explanations into temporary solutions
5. Setting learning goals
6. Collectinginformation and personal studies
7.   Sharing the results of information gathering and

personal study

Source: Detty Aryani (2016)

g. Previous Studies of PBL

Sungur et al. (2006) have conducted an investigation into the PBL's impression of

skills and knowledge related to the human permeation system for school students. Through

random sampling techniques, 30 students of 10 students were given PBL treatments while

31 students of 10 students were assigned to receive traditional biology teaching that
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involved a period of four weeks. Through this study, they found PBL students exhibited

better achievement compared to students who followed traditional teaching from the aspect

of the effort to compile and integrate knowledge related to biology topics with topics on

different subjects such as chemistry. Students with regard were also found to be more

appreciative of group learning and aware of the importance of applying knowledge in real-

life situations for understanding purposes. However, students regarding give an explanation

that they need more guidance than teachers to undergo PBL. Because not many PBL studies

have been carried out at school ranking, Sungur et al. (2006) argued that the achievement of

this study added value from the aspect of the method and the suitability of PBL carried out

in the ranking of secondary schools. Some of the reserves put forward by Sungur et al.

(2006) based on the study findings that the role of the teacher is important during running

PBL for school students, the implementation of PBL supports the interests of the student-

centred teaching method. In addition, the problem of teaching a dense lesson has the

potential to be overcome through the implementation of PBL because this teaching method

is actually designed so that students undertake independent learning that may be carried out

outside of school time (Sugur et al. 2006).

Tiwari et al. (2006) in their study made a comparison between the impression of PBL

with the impression of a lecture approach to the development of critical thinking skills of

nursing students. By involving a three-year study period for students in their studies

completing the study, the study sample involved 40 students starting from the first year of

nursing following PBL and 39 students starting from the first year of nursing following the

traditional lecture approach. The study of investigative questions shows that PBL students

exhibit a better improvement in terms of motivation to value and use critical thinking skills

compared to students who take the college approach. However, analysis of the subscales

shows that each change in each subscale of critical thinking skills requires a different time

period. Continuing with mutual discussion, PBL students reported that they felt happy and

eager to be actively involved during the learning process especially during the conversation

activity in the collection. Based on the results of this study, Tiwari et al. (2006) suggest that

how students engage in learning activities determines how students' thinking skills develop.

Indeed, they concluded that PBL activities sought to give a significant impression on the

development of students' critical thinking skills.

Massaro et al. (2006) examined the PBL's orderliness as a continuing education

training method for pharmacists who are in the world of work. Using the case study design,

PBL treatments were provided to pharmacists involved with the study for 12 weeks.
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Massaro et al (2006) found that PBL can develop the skills needed by pharmacists regarding

critical thinking, directed learning, communication and collaboration in one army. However,

it was found that pharmacists were concerned about tending to focus on problem-solving

while they should pay attention to the problem as opening up learning opportunities to

improve their professionalism as a qualified pharmacist. Based on this study, Massaro et al.

(2006) suggested that the problems that were reformed need to involve deep learning and

study participants need to be informed about the principles of PBL so that they can adjust to

PBL.

Downing et al. (2007) in their study tested PBL's impression of metacognition of

student housing positions and bookie design. This is done by comparing the development of

metacognition between 33 first-year students majoring in housing and designing a full-time

bookie who follows PBL and 33 first-year students majoring in housing and designing a

half-time bookie who follows a non-PBL program. Equality between the two groups is

determined based on gender, place of residence and loose academic achievement. The study

showed that the PBL collection showed a higher increase in metacognition compared to the

non-PBL collection. Based on the results of this study, Downing et al. (2007) suggested that

metacognition and self-reflection need to be developed as skills before they can be used as

strategies that can be consciously guarded. Therefore Downing et al. (2007) holds that PBL

seeks to develop metacognitive skills with the condition that PBL is carefully designed and

defined and that appropriate support can be provided for students undergoing PBL.

Meanwhile, Ramp and Guffey (1999) also summarize several models that are

currently used for teaching metacognition. The models concerned tend to fall into two

categories: isolation and salvage. Separate techniques (such as taking notes and skills to

face examination) are separate techniques from the curriculum. This technique is questioned

because it is considered not memorable in the aspects of transfer and its usefulness in a

complex and authentic learning environment. The rescue technique also links metacognition

to the context of authentic curriculum and assignments. This technique is criticized because

it is not suitable for young students, students who are less intellectually mature, who are

assumed to be unable to link the content of knowledge with metacognitive techniques

(Ramp & Guffey 1999). However, Davidson and Sternberg (1998) make the conclusion that

there is a flow of change from the technical teaching of metacognition in isolation to

techniques that bring metacognition into the available curriculum. The salvation model for

teaching metacognition basically embraces the following characteristics: merging with the

main teaching, using the content of available curriculum content and modelling for various
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assignments so that transfer of skills is permissible. The metacognitive inventory used is the

result of an adaptation of the Metacognitive Awareness Inventory developed by Schraw and

Dennison (1994). The definition of metacognition awareness used by Saemah is that

metacognition consists of two types of skills, namely knowledge about cognition, and

regulation of cognition. Three changes in knowledge about cognition have been measured,

namely declarative knowledge, procedural knowledge, and situation knowledge. Five

changes in the regulation of cognition have been measured, including design, monitoring,

assessment, debugging strategies (strategies used to improve understanding and mistakes),

and information management strategies. The results of his study show that there is a

relationship between metacognition awareness and academic achievement of students.

However, the study sample involved university students at one of the local universities and

did not specifically address the specific domain of the discipline.

C. FORMULATION

Problem Based Learning (PBL) grown rapidly which is applied by various

educational institutions in various disciplines and makes PBL a variety of versions. This can

be seen continuing the PBL definition expressed by certain parties especially if the PBL

definition is related to the PBL implementation procedures. However, all of them share

almost the same characteristics, namely the use of less structured problems as a starting

point for learning, giving more responsibility to students in learning and the role of the

teacher or educator as a facilitator in learning. Challenges for perpetuating the

characteristics of the PBL principle to be implemented in various educational contexts or

different scientific disciplines can be dealt with by using action studies. The importance of

action studies to lecturers as investigators is aimed at designing, acting, observing and

reflecting on their practices and teaching and learning methods. Furthermore, it is also part

of improving the teaching and learning process for both parties, lecturers and students. In

addition, the PBL learning approach has been found to be memorable since the time it was

introduced in learning. For peer group guidance, which is now the foundation of

communication and learning between students, especially, is found in providing

opportunities for exploration and improving achievement in learning.
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