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Problem-based learning is a learner-centered educational method, which is an exciting alternative to more traditional lecture based teaching.  By focusing groups of students on a specific problem, this approach encourages students to become more actively involved in the subject material and to develop critical thinking skills.  Problem-based leaning is a total approach to education. (Davidson and Wardham, 1992).  Problem-based learning is a curriculum development and instructional approach.  PBL is both a curriculum and a process.  The curriculum includes carefully selected and designed problems that demand from the learner acquisition of critical knowledge, problem-solving proficiency, self-directed learning strategies, and team participation skills. (Anderson and Ridley, 1997).   The process replicates the commonly used systematic approach to resolving problems or meeting challenges that are encountered in life and career.  

In PBL, learning is based on the messy, complex problems encountered in the real world as a stimulus for learning and for integrating and organizing learned information in ways that will ensure its recall and application to future problems.  The problems in PBL are also designed to challenge learners to develop effective problem solving and critical thinking skills. (Bok, 1998).  

  Problem-based learning is a curriculum development and delivery system that recognizes the need to develop problem solving skills as well as the necessity of helping students to acquire necessary knowledge and skills. (Hallinger and Philip, 1991).   Learners are progressively given more and more responsibility for their own education and become increasingly independent of the teacher for their education.  In return, this produces independent learners who can continue to learn on their own in life and in there chosen careers. (Prawat, 1989).   The responsibility of the teacher in PBL is to provide educational materials and guidance that facilitate learning.  

  The first use of PBL was in medical schools, which rigorously tested the knowledge base of graduates.  PBL utilizes real world problems, not hypothetical case studies with neat, convergent outcomes. (Jonas, Etzel, and Barzansky, 1989).  It is in the process of struggling with actual problems that students learn both content and critical thinking skills.


Problem based learning has several distinct characteristics, which may be identified and utilized in designing such curriculum.  These are: 1.)  Reliance on problems to drive the curriculum- the problems do not test skills; they assist in development of the skills themselves. (Godden and Baddeley, 1975).  2.) The problems are truly ill structured there is not meant to be one solution, and as new information is gathered in a reiterative process, perception of the problem, and thus the solution, changes.  3.) Students solve the problems- teachers are coaches and facilitators.  4.) Students are only given guidelines for how to approach problems- there is no one formula for student approaches to the problem. (Godden and Baddeley, 1975).   5.) Authentic, performance based assessment- is a seamless part and end of the instruction.  


Problem-based learning assists students to solve problems by the process of continually encountering the type of ill-structured problems confronted by adults or practicing professionals.  PBL develops students who can: clearly define a problem, develop alternative hypotheses, access, evaluate, and utilize data from a variety of sources, alter hypotheses given new information, develop clearly stated solutions that fit the problem and its inherent conditions, based upon information and clearly explicated reasoning. (Good and Brophy,1991).  Students with such ingrained skill are well prepared for occupations that rarely have a supervisor who has time, inclination, or knowledge to tell the worker what to do.  They are also well prepared for the explosion of knowledge, which gluts the world today.

Stages in Problem-based learning:  In the PBL curriculum, one may note three distinct phases of operation by students.  Whether gathering knowledge through a variety of sources on the Internet, through print sources, or by speaking with experts, these stages are characteristic of PBL.  


In problem-based learning, the traditional teacher and student roles change.  The students assume increasing responsibility for their learning, giving them more motivation and more feelings of accomplishment, setting the pattern for them to become successful life-long learners. (http://www.imsa.edu).  The faculty in turn becomes resources, tutors, and evaluators, guiding the students in their problem solving efforts.  Students must have the responsibility for their own learning. 


Stage 1:  Encountering and Defining the Problem:  Students are confronted with a real world scenario through authentic looking correspondence. (http://www.mcli.dist.maricopa.edu).  As the students in a problem-based learning curriculum work with a problem they should be able to identify what they need to learn and what resources they are going to use to accomplish that learning.  In this way students can design their learning to meet individual needs (as they all have differing knowledge and experience) and career aspirations.  Allowing students to have the opportunity to assume this responsibility under faculty guidance, prepares them to become effective and efficient life-long learners-an absolute essential in a profession where new types of problems and new information surfaces with almost logarithmic expansion. (http://www.mcli.dist.maricopa.edu).  For example, students may be asked to write a play about drug and alcohol abuse and perform this play to the drama department of their high school.  Students may ask themselves some basic questions such as: What do I already know about this problem or question?  What do I need to know to effectively address this problem or question?  What resources can I access to determine a proposed solution or hypothesis?  At this point, a very focused Problem Statement is needed, though that statement will be altered as new information is accessed and understood.  (http://www.uchsc.edu). 


Stage 2: Accessing, Evaluating, and Utilizing Information:  Once they have clearly defined the problem, students might access print, human, or electronic information resources. In the case of the Southern Illinois Medical School, professors may be interviewed or medical texts examined. In the case of a city plan, calls to human resources such as the town manager or staff engineers might be of use. (Jonas, Etzel, and Barzansky, 1989).  The Internet can be a focal point of research when a problem is constructed with that purpose.  Part of any problem is evaluation of the resource.  How current is it?  How credible and accurate is it?  Is there any reason to suspect bias in the source? (http://library.med.nyu.edu).  The students must learn how to decide on what they need to learn and to seek out appropriate learning resources, using the faculty as consultants (often called “resource faculty” in problem-based learning) as well as books, journals, and other experts.  This means that problem-based learning is not teacher centered, the teacher does not direct what students should learn or what resources they should use.   When utilizing the information, students must carefully appraise the worth of the sources they have accessed. (http://library.med.nyu.edu).  If evaluating web sites, which theorize about drug use and the different stages of drug addiction, students must carefully note and evaluate the accuracy and credibility of information, posted at that site.

 
Stage 3:  Synthesis and Performance:  In this stage, students construct a solution to the problem.  Students may create a multi-media production, a presentation to a body such as the U.N. Commission on Human Rights or the Ancient World Architectural Review Board, or a more traditional written paper focused around an essential question. (http://www.zephyrpress.com).  In all cases, the students must re-organize the information in new ways. This is unlike an assignment, which asks them to “make a report about the Palestinians and Israelis.”  This later leads to use of the Internet.   An assignment, which asks students to propose a solution to the conflict between the Palestinian people and the Israelis, involves a question that forces re-organization of information and consideration of perspectives.  


The best way to visualize the teaching strategy of problem-based learning is to analyze specific examples of how teachers and professors incorporated and made the 

Process of PBL work in their classroom:

In 1998, the University of Pennsylvania biology department decided to incorporate problem- based learning in their classroom.  Professor Deborah Allen, Valerie Hans, and Barbara Duch had a PBL strategy for embryonic biology.  They posed this problem to their classes: “Whose Embryo Is It, Anyway”?  (http://www.edweb.sdsu.edu/clrit/learningtree/pbl/whatispbl.html).  In 1995 a mix-up that occurred at a prestigious fertility clinic in the Netherlands made front- page headlines around the world, and was a feature segment on NBC’s Dateline.  A Dutch couple who had visited the clinic for in vitro fertilization became the parents of twin sons, but later discovered that one of their sons was not entirely their own.  His biological father was not the Dutch man, but a man from Aruba, who along with his wife had sought reproductive assistance from the same clinic on the same day as the Dutch couple. 

 Was this just an isolated mishap?  Apparently not, the press has followed a more recent mix-up that occurred at the New York City office of a reputable reproductive specialist since the first report of it surfaced in March, 1999.(http://edweb.sdsu.edu/clrit/learningtree/pbl/whatispbl.html).   The incidents below, reconstructed after the fact, are excerpted from articles that appeared in The New York Times that spring.

The mix-ups began in April, 1998 when Deborah Rogers and Donna Fasano arrived separately at the midtown tunnel Manhattan offices of Dr. Lillian Nash to undergo embryo implant procedures, the follow-up to in vitro fertilization of their eggs.  (http://edweb.sdsu.edu/clrit/learningtree/pbl/whatispbl.html). After her procedure 10 of the Rogers embryos remained, and Dr. Nash and her colleague (Dr. Michael Obasaju, who assisted with the implantation procedure) recommended to Mrs. Rogers that these embryos be frozen and stored in case they were needed later.  One month later, Mrs. Fasano was pregnant with twins, but Mrs. Rogers had not conceived.

In late May, 1998 the Rogers were informed by Dr. Nash that a mistake had occurred, some of their embryos had been implanted in another woman.  At about the same time, she notifies the Fasano’s of a mishap in Mrs. Fasano’s implantation procedure-that she was implanted not only with the four of her eggs that had been fertilized by her husband, but with at least several of another couple’s embryos.

At the time, Dr. Nash did not reveal to the Rogers the identity of the woman who may have received their embryos, nor to the Fasano’s the identity of the biological parents of the embryos that were erroneously donated to them. (http://edweb.sdsu.edu/clrit/learningtree/pbl/whatispbl.html). 

 Subsequently press accounts highlighted another aspect of the couples’ identities not revealed to them at the time by Dr. Nash-the fact that the Fasano’s are white, and the Rogers are black.

Questions for Group Discussion:  At this point, how can the two sets of parents tell who is the biological mother of the two fetuses?  Is paternity testing needed as well?  Would this determination have to wait until after the twins are born?  Is there a procedure that would allow for determination of the race of the fetuses?  Only two of the many embryos placed in Mrs. Fasano were successfully implanted.  What potential impact did the mix-up have on Mrs. Fasano’s ability to successfully raise her own embryos?  What recourses do the Fasano’s and Rogers have? (http://edweb.sdsu.edu.clrit/learningtree/pbl/whatispbl.html).

A few teachers at a local university used another incorporation of PBL in the classroom. Instructors felt PBL was an exciting way to learn biology and are readily incorporated into large classes in a lecture hall environment. PBL engages students in solving authentic biological case problems, stimulating discussion among students and reinforcing learning.  This example was given to a freshman biology class.  The instructor divided the class into small groups and presented the problem:  “A twenty-eight year old man appears to have osteoporosis.”  The instructor asks the groups to brainstorm possible causes of the osteoporosis. (http://www.imsa.edu).   Each groups will have to discuss, review, or investigate the biology of bone, including the role of osteoblasts, diet, vitamin D, parathyroid hormone, growth hormone, calcitonin, kidney function, etc.  


This is when much learning occurs, as the students help each other understand the basic biology.  PBL students must reflect upon biological mechanisms rather than just memorizing facts.  The instructor circulates among the groups, providing assistance, but not the solution.  The groups may well explore avenues unanticipated by the instructor.  This is highly desirable and should not be discouraged.  Each group ranks its hypothesis in order of priority and prepares requests for more data. Students will be able to understand the causes of this individual’s osteoporosis through group discussion and brainstorming.  The instructor feels that the PBL approach to these particular types of problems teaches students the processes, opposed to memorizing book examples. (http://www.imsa.edu). 

Research and Theory Consider PBL a Useful Teaching Strategy:  Why Use PBL?  Cognitive Grounds:  Problem-based learning has been used extensively in the field of medicine to train future physicians. (Jonas, Etzel, and Barzansky, 1989).  The rationale for using this approach rests in part on four propositions that apply with equal force to the preparation of administrators.   1.) Students retain little of what they learn when taught in a traditional lecture format. (Bok, 1989).   2.) Students often do not appropriately use the knowledge they have learned. (Schmidt,1983)   3.) Since the students forgot much of what is learned or use their knowledge inappropriately, instructors should create conditions that optimize retrieval and appropriate use of the knowledge in future professional practice.  4.) PBL creates the three conditions that information theory links to subsequent retrieval and appropriate use of new information (Schmidt, 1983):  activation of prior knowledge, similarity of contexts in which information is learned and later applied, and opportunity to elaborate on that information.  

Prior knowledge is activated; that is, students apply knowledge they already possess in order to understand the new information.  This prior knowledge and the kind of cognitive structure in which it is stored determine what is understood from the new experience and what is learned from it.  Problems are selected and sequenced to ensure that this activation of prior knowledge occurs.  The context in which information is learned resembles the context in which it will later be applied (referred to as encyclopedia specificity).  Research shows that knowledge is much more likely to be remembered or recalled in the context in which it was originally learned. (Godden and Baddeley, 1975).  Encoding specificity in problem-based learning is achieved by having students acquire knowledge in a functional context, that is, in a context containing problems that closely resemble the problems they will encounter later in their professional careers.  The advantage of such an approach is that students become much more aware of how the knowledge they are acquiring can be put to use.  Adopting a problem-solving mentality, even when it is marginally appropriate, reinforces the notion that the knowledge is useful for achieving particular goals.  Students are not being asked to store information away; they see how it works in a certain situation, which increases the accessibility. (Prawat,1989).  

Information is better understood, processed, and recalled if students have an opportunity to elaborate on that information.  Elaborations provide redundancy in the memory structure, which in turn reduces forgetting and abets retrieval.(Bransford,1986).  Elaboration occurs in problem-based learning in various ways, namely, discussing the subject matter with other students, teaching peers what they first learned themselves, exchanging views about how the information applies to the problem they are seeking to solve, and preparing essays about what they have learned while seeking to solve problems.

Motivational Grounds:  According to one major theory of motivation, the effort that people are willing to expend on a task is a product of two factors. (Good and Brophy, 1991).  One factor is the degree to which they expect to be able to perform the task successfully if they apply themselves, and the other is the degree to which they value the rewards that successful performance will bring.  In line with the tenets of expectancy theory, instructors should use motivational strategies that address these factors.  Furthermore, instructors should create the preconditions that are essential to the effectiveness of any motivational strategy. (Good and Brophy,1991).  


In several ways, problem-based learning strives to create the essential preconditions for successfully using motivational strategies.  The instructor creates a supportive learning environment by encouraging students to take risks, by praising students for their risk-taking attempts, and by treating mistakes and “failures” as learning opportunities. (http://www.cellhio.utmb.edu).  The instructor assigns tasks at the appropriate level of difficulty.  This precondition is achieved by choosing projects that are neither too easy nor too difficult for the student and by gradually increasing the complexity of each project.  The instructor chooses each PBL project with meaningful learning objectives in mind.  If the project is problem-stimulated, the instructor identifies what the objectives are and explains to students in an introduction to the project why the objectives are worth mastering. (Bransford,1997).  Finally, the instructor uses a variety of strategies to stimulate student motivation.  


To maintain students’ expectations of success in a PBL instructional environment, the instructor underscores how the curriculum has been designed to promote success.  Projects have been chosen and sequenced in such a way that students will acquire the basic skills they will need to succeed in this instructional environment. (Schmidit, 1983). Moreover, each problem-stimulated project contains a knowledge base and a set of guiding questions that may prove helpful to students as they attempt to deal with the focal problem. (Hallinger, 1991).  Finally, students are encouraged to draw on other resources to assist them in thinking through the problem.  Each successful completion of a PBL project strengthens the expectation that effort leads to success.


To underscore the value of learning activities in a PBL curriculum, instructors may use extrinsic or intrinsic motivation strategies.  An extrinsic motivation strategy links task performance to consequences that student’s value.  These consequences may take one of several forms: reward for good performance, instrumental value in achieving future success, and rewards achieved through competition with others. (http://www.imsa.edu).  In a PBL environment, the instrumental value of learning activities is emphasized.  Each PBL project contains an explicit rationale that explains why the project was included in the curriculum. The rationale also discussed how the knowledge and skills that are emphasized in the project relate to the future responsibilities of the administrator.  


Intrinsic motivation strategies are based on the idea that students will expend effort on tasks and activities they find inherently enjoyable and interesting even when there are no extrinsic incentives.  Each PBL project contains six elements that most students, find enjoyable or intrinsically rewarding.(Hallinger, 1991).  1.) Provides opportunities for active response.  In each PBL project students learn by doing something.  They engage in a wide array of activities-leading, recording, discussing, facilitating, making decisions, developing and revising schedules, making oral presentations, holding conferences, and the like.(Hallinger, 1991)  2.) Includes higher-level objectives and divergent questions.  At the heart, if each PBL project is a problem to be solved, a situation to be analyzed, knowledge to be applied, alternatives to be evaluated, and consequences to be forecast.  All these tasks involve higher-order intellectual skills. (Hallinger,1991).  The hallmark of PBL is applying knowledge, not simply recalling it.  3.) Includes simulations.  In a PBL instructional environment, the instructor incorporates simulations into most PBL projects. (Hallinger,1991).  For example, students participate in mock meetings of a board of education and a superintendent’s cabinet.  Students also role play conferences, handle in-basket items, and conduct classroom observations by viewing videotapes of classroom teaching episodes.  4.) Provides immediate feedback.  In a PBL environment, instructors position themselves to observe students and how they are using or misusing the knowledge they are attempting to master. (Hallinger,1991). When it becomes clear that students either do not understand a particular concept or are unable to use it appropriately, the instructor can supply immediate feedback. 5.) Provides an opportunity to create finished products.  Most PBL projects conclude with a product (Hallinger,1991), (for example, a memo to the superintendent or a classroom observation report), a performance (such as a post-observation conference with a teacher or an oral presentation to a board of education), or both.  These products challenge students and heighten their level of concern.  6.) Provides an opportunity to interact with peers.  Since the basic unit of instruction is a project and students work as members of a project team, students interact extensively with peers.  Every student has a role on the project team and participates actively in accomplishing the project’s objectives. (Hallinger,1991).  The person occupying the project facilitator role is responsible for ensuring that all team members are actively involved in the team meetings and that no one dominates the discussions.  


Problem-based learning narrows the gap between the work of a student and the work of an administrator in several ways; therefore, it is more likely to result in trained capacity rather than trained incapacity.  


The tempo of a student’s work in a PBL environment more closely corresponds to the accelerated work pace of the administrator than does the work of a student in a conventional instructional environment.  Students work under time constraints to complete a problem-based learning project, and the time available is rarely sufficient. (Good and Jere,1991). Moreover, the modes of thought and action that students use in a PBL environment differ from those that students use in conventional instruction.  Time deadlines in the PBL environment force students to balance the need to understand (that is, analyze) with the need to act.  Since they are judged on the feasibility of their actions, as well as the thoroughness of their analysis, they are less likely to become victims of “analysis paralysis”.( Prawat, 1989). 


The hierarchical nature of the work of a student in a PBL environment also more closely resembles the work of an administrator.  In a conventional instructional environment, students occupy subordinate roles. (Good and Jere, 1991).  Their work is largely individualistic and competitive; the deficiencies of “fellow employees” enhance rather than diminish their standing in the workplace. (http://www.zephyrpress.com).  The student’s work in a PBL environment is strikingly different.  Students serve as team leaders, facilitators, and members of a project team.  Through these experiences, students come to appreciate the dependency inherited in managerial roles, the necessity of delegating responsibilities to others, and the difficulties and frustrations inherent in trying to obtain results through other adults.(Willems,1981).


The character of work-related communications contrasts sharply in PBL and conventional instructional environments.  In conventional instructional environments students spend most of their time in receiving roles, they rely heavily on the written mode of communication using the impersonal language and the detached style of the academician, and they engage in one-way communication.  The character of work-related communication in a PBL environment more closely resembles those of the administrator. (Willems, 1981). PBL students, like administrators, spend roughly equal amounts of time in sending and receiving roles, rely heavily on oral modes of communication, prepare written memos (the dominant form of written communication for administrators), and work in small face-to-face interpersonal settings that are conducted to two-way communication.


The role of emotions in work also is quite different in the two types of instructional environments.  In a conventional instructional environment, students work in a relatively placid emotional climate. (http://www.imsa.edu).  Ideas, not feelings, are the currency of the realm.  Affective neutrality is the dominant expressive state as it is congruent with the contemplative and scientific character of academic work. (http://www.mcli.dist.maricopa.edu).  In a PBL environment, the emotional tone of the interpersonal environment is more varied and jagged.  Students, like the administrators they aspire to be, encounter the emotional problems of working with people.  These occasions create opportunities for students to test their competence in interpreting and responding to the feelings of others.  When projects go awry, students also acquire insights into how they deal with frustrations, anger, and disappointment.


What Outcomes the Teacher can Expect:  Students involved in problem-based learning acquire knowledge and become proficient in problem solving, self-directed learning, and team participation.  Studies show that PBL prepares students as well as traditional methods.  PBL students do as well as their counterparts from traditional classrooms on national exams, but are in fact better practitioners of their professions.

Drawbacks and Pitfalls:  One drawback to this approach is that while the subject is explored in depth, the pace is considerably slower and less material can be covered. (Godden and Baddeley,1975). Another is that many students prefer working alone and do not like working in a team for such an extended period of time.  Some students may worry about what they are supposed to learn, since the class is problem-based learning and no longer content-based.  Assessment of the group discussion can also be problematic; students’ interests or involvement in the discussion periods not part of the course mark, but the material that they learned was included in both a problem set as well as on the final exam. (http://imsp.edu).   Finally, adequate preparation for PBL takes considerable more time than conventional lectures.  While many students enjoyed the PBL approach, several others clearly did not appreciate the new challenges. 

Summary:  Problem-based learning is an instructional strategy that uses a problem as the starting point for learning.  The problem is one that students are expected to face as future professionals.  The knowledge students are expected to acquire during their training is organized around problems rather than the disciplines.  Students work in project teams on these problems and assume a major responsibility for their own instructions and learning.  


The two most common species of PBL are problem-stimulated and student-centered learning.  Both versions emphasize three major goals learning goals: (1) the development of administrative skills, (2) the development of problem-solving skills, and (3) the acquisition of the knowledge base that underlies administrative practice.  These two versions of PBL differ primarily in the importance attached to the goal of lifelong learning and the extent to which the instructor defines the learning objectives, resources, and modes of assessment.  Problem-simulated learning attaches less importance to the goal of lifelong learning and is more highly structured by the instructor than student-centered learning.  


Problem-based learning is a great approach to education.  PBL is insightful and fun for students and teachers to use.  I personally feel that students exposed to problem-based learning are more enriched and better prepared for real life situations.  This particular teaching strategy lets students work in groups and solve problems that can have a variety of different answers.  PBL forces students to use prior and previously learned knowledge to solve these particular types of problems.  Problem-based learning is extremely effective and encourages students to work together and have a variety of different opinions.


The only downfall of this teaching strategy is that some of the students working in particular groups may not be collaborating as much as the other students.  I feel that if proper guidance by the instructor is taken, each student should benefit from problem-based learning equally.  Problem-based Learning is a great approach to teaching.  Students become excited and want to participate in the group activities.  PBL can be a great strategy as long as the instructor conducts the class in a proper manner that each and every student benefits equally.

BIBLIOGRAPHY:

N Anderson, J.E., Ridley, T. (1997).  Cool school:  An Alternative Secondary School Experience, Toronto, Ontario:  Institute for Studies in Education.

Bransford, John, and others.  “Teaching Thinking and Problem Solving.” American Psychologist 41, 10(October 1986).

Bok, D. “Needed: A New Way to Train Doctors.”  In New Directions for Medical Education, edition by H. Schmidt and others.  New York: Springer-Verlag,1998.

Davidson, Neil; Wardham, Toni (1992) Enhancing Thinking Through Cooperative Learning:  Teachers College Press. New York and London.

Deck, Chris (1998) Learning with Technology.  Association for Supervision and Curriculum Development:  Alexandra, Virginia.

Problem-based Learning  (PBL).  http://www.cellhio.utmb.edu.

What is Problem-based Learning. http://edweb.sdsu.edu/clrit/learningtree/pbl/whatispbl.html
Godden, D., and A. Baddeley. “Context-Dependent Memory in Two Natural Environments: On Land and Underwater.”  British Journal of Psychology 66 (1975).
Good, Thomas,and Jere Brophy.  Looking in Classrooms.  New York: Harper and Row, 1991.

Hallinger, Philip, and others. “Using a Problem-Based Approach for Instructional Leadership Development”. Journal of Staff Development 12, 2(Spring 1991): 6-12Center for PBL Learning Core.  http://www.imsa.edu.

Jonas, H,; S.Etzel; and B. Barzansky.  “Undergraduate Medical Education.” JAMA 262,8 (August 25, 1989).

PBL Journals Library.  http://library.med.nyu.edu
Problem-based Learning.  http://www.mcli.dist.maricopa.edu
Prawat, Richard. “Promoting Access to Knowledge, Strategies, and Disposition in Students:  A Research Synthesis.” Review of Educational Research 59, 1 (Spring 1989) 

Schmidit, H. “Problem-Based Learning: Rationale and Description”. Medical Education 17 (1983).

Problem-based Learning.  http://www.uchsc.edu
Willems, J. “Problem-Based (Group) Teaching:  A Cognitive Science Approach to Using Available Knowledge”. Instructional Science 10(1981):5-21

The Internet and Problem-based Learning.  http://www.zephyrpress.com
Problem-Based Learning

Jessica Taroli

A.

Problem-based Learning: what it is and how it works………………………1-8

B.

Research and theory considers PBL a useful teaching strategy……………8-15 Relevant theory and research………………………………………………...8-15

What outcomes the teacher can expect………………………………………11-15

C.

Advantages and Disadvantages of PBL (Opinion)…………………………16-17

D.  References………………………………………………………………..18-19

