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    Chapter 5   
 Problem-Based Learning: Conception, 
Practice, and Future 

             Woei     Hung    

    Abstract     Originally conceived to respond to the failure of traditional lecture-based 
methods in preparing medical students readily for clinical practice, problem-based 
learning (PBL) has made an inerasable mark in the history of education. Instead of 
an instructor-centered, content-oriented, decontextualized teaching and learning 
mode, PBL uses a student-led, problem-driven, problem-solving, and contextual-
ized learning approach to prepare students for real-world challenges. Forty years 
after its fi rst implementation, PBL has been and continues to be deemed as an inno-
vative instructional method that helps students develop practical problem-solving, 
self-directed learning, and collaboration skills. Today, PBL has been implemented 
throughout almost all disciplines and subjects in professional education, higher 
 education, and K-12 education. This chapter provides an overview of the conceptual 
framework of PBL, its current research issues and instructional practices, and future 
directions. First, I will review the theoretical conception of PBL. Second, I will 
examine PBL models, instructional design, and practice issues, such as utilizing 
instructional strategies or cognitive tools for facilitating students’ learning in  various 
steps and functions  during the PBL process and problem/case design issues. Lastly, 
I will provide  recommendations for future research.  

  Keywords     Problem-based learning   •   PBL models   •   Problem design   •   Instructional 
design  

        Introduction 

 Traditionally, the focus of instruction has been on students’ acquisition of domain 
content knowledge. Though the importance of a solid domain knowledge base 
should never be degraded, knowledge acquisition alone is inadequate to ensure stu-
dents’ ability to apply it in solving real-world problems. Furthermore, today’s 
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rapidly changing environments and the amount and speed of new knowledge and 
information being discovered have changed the survival rules of humans. In order 
to stay competitive, an individual needs to be an independent problem-solver, a 
lifelong learner, and an effective team player. Therefore, the skills of problem- 
solving, higher-order thinking, self-directed learning, and collaboration are deemed 
as essential skills of the twenty-fi rst century. 

 However, up to this point, literature has shown that traditional instruction is inef-
fective in teaching these skills (Derry  1989 ; Larkin and Reif  1976 ; Neville  2009 ; 
Sweller et al.  2011 ). Geary ( 2002 ,  2005 ) categorized these skills as biologically 
primary abilities, as opposed to secondary abilities such as reading and writing that 
are normally learned through formal instruction. Geary ( 2002 ) contended that bio-
logically primary abilities such as fi rst language, social skills, and general problem- 
solving skills are the type of abilities that are acquired unconsciously over a long 
period throughout an individual’s lifetime. It is a slow process of accumulating, 
interconnecting, and integrating pieces of related knowledge into a sophisticated 
schema (Bartlett  1932 ). These learning occurrences are embedded in an individual’s 
daily life (informal learning settings), and therefore, the learning is not seen as 
“learning” by the individual. Rather, it is likely to be perceived as part of the daily 
life. As a result, the effort exerted by the individual becomes unnoticed (or 
unconscious). 

 Based on Geary’s ( 2002 ,  2005 ) theory and the reasoning about the learning pro-
cess of biologically primary abilities discussed above, it might be safe to state that 
when the primary learning goal is to develop these higher-order or implicit skills, 
the instructional method used needs to be able to afford the characteristics of the 
formation and learning process of biologically primary abilities. Among the exist-
ing instructional methods that have been practiced today, problem-based learning 
(PBL) is one instructional method that possesses these affordances. There has been 
a debate about the defi nition of PBL and which model can be considered real 
PBL. In this chapter, PBL will be defi ned as a broad term for overarching instruc-
tional methods that use problems as the main instructional approach for driving and 
enhancing students’ learning. This defi nition is based on the fact that PBL has 
evolved into a number of variations from its original “pure PBL” model that vary in 
degrees of self-directedness and structuredness of the problems (Barrows  1986 ; 
Hmelo-Silver  2004 ; Hung  2011 ; Harden and Davis  1998 ). Nevertheless, though 
different in these variables, the essence of these PBL models remains the same. PBL 
integrates learning the skills of problem-solving, self-directed learning, and col-
laboration into part of the instructional format and process (i.e., using the instruc-
tional format to enculturate the students about the process of problem-solving as 
well as self-directed inquiry and learning). This way, the learning of these skills 
mimics how they are learned in our daily lives as biologically primary abilities. 
Furthermore, the cognitive load (Sweller  1994 ) in the learning process could be 
directed toward germane types for forming their schemata of these skills. Though it 
is not perfect (all instructional methods fall short in some ways), PBL provides an 
environment that is to foster these very types of knowledge and skills. In this chap-
ter, I will briefl y discuss the conception, development, and characteristics of PBL, 
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followed by a description of a few established PBL implementation models, and, 
lastly, a discussion of its future directions.  

    Origin and Development 

 PBL was fi rst conceived in medical education in the 1950s in response to the unsat-
isfactory clinical performance of medical graduates (Barrows  1996 ; Barrows and 
Tamblyn  1980 ). After a comprehensive investigation and evaluation of the instruc-
tional practice and the students’ learning dispositions, it was concluded that the 
emphasis on memorization of fragmented biomedical knowledge in traditional 
health science education was to be blamed for failing to equip students with clinical 
problem-solving and lifelong, self-directed learning skills (Albanese and Mitchell 
 1993 ; Barrows  1996 ). There was an apparent discrepancy between what the stu-
dents learned throughout their program and what they truly needed in order to per-
form competently in clinical settings. Based on the results of the evaluation, the 
medical educators identifi ed knowledge application, independent problem-solving, 
self-directed learning, and collaboration skills as the competencies that the students 
needed to possess, and PBL was conceptualized as an instructional method to afford 
these instructional goals. 

 McMaster University in Canada is deemed as the pioneer in the development of 
PBL. During 1970s, the medical educators at McMaster established their medical 
curriculum based on this new conception of learning, which became a well-known 
PBL model that was adopted by many medical schools later. Throughout the history 
of PBL development, a number of alternative PBL models had also been developed 
to meet various instructional needs. For example, Michigan State University in the 
United States, Maastricht University in Netherlands, and Newcastle University in 
Australia also developed their own problem-based learning curricula (Barrows 
 1996 ). Since its fi rst implementation several decades ago, PBL has become a promi-
nent pedagogical method in medical schools and health science-related programs 
throughout the world. It was reported that today the majority of medical schools in 
Canada and 80 % of the medical schools in the United States use PBL as the pri-
mary instructional method to design their entire or partial curriculum (Karimi  2011 ).  

    Higher Education and K-12 

 The success of PBL in medical education gradually received attention from the 
educators and researchers outside of medical-related fi elds, including various disci-
plines in higher education as well as K-12 settings. Though the adoption of PBL in 
nonmedical fi elds occurred approximately 20 years later than medical education, 
PBL in higher education and K-12 has picked up its momentum since and is accel-
erating. PBL has been implemented in a variety of professional schools and 
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university level of courses: business administration (Merchand  1995 ), chemical 
engineering (Woods  1996 ), law schools (Pletinckx and Segers  2001 ), leadership 
education (Bridges and Hallinger  1996 ; Cunningham and Cordeiro  2003 ), chemis-
try (Barak and Dori  2005 ), and various college courses (Allen et al.  1996 ; Savin-
Baden and Wilkie  2004 ). 

 Though the adoption of PBL in K-12 settings came later than other educational 
levels, the benefi ts of PBL in cultivating young students’ independent problem- 
solving mindset are apparent and supported by the educators. Barrows and Kelson 
( 1993 ) were the pioneers in introducing and developing PBL curricula and teacher- 
training programs for implementing PBL to high school students. Today, PBL is no 
longer an unfamiliar instructional method to K-12 educators. Various results of 
implementations of PBL in K-12 settings have been widely reported, for example, 
mathematics (Cognition and Technology Group at Vanderbilt—CTGV  1993 ), sci-
ence (Kolodner et al.  2003 ; Linn et al.  1999 ), literature (Jacobsen and Spiro  1994 ), 
history (Wieseman and Cadwell  2005 ), and microeconomics (Maxwell et al.  2005 ).  

    Conception, Components, and Characteristics of PBL 

 PBL is conceptualized upon a number of human learning theories, including the 
information processing model, cognitive theories, schema theory, situated cogni-
tion, metacognition, and constructivist theories (see, for example, Barrows and 
Tamblyn  1980 ; de Grave et al.  1996 ; Schmidt  1983 ). Specifi c theoretical concep-
tions include connecting new information with prior knowledge and schema 
(Bartlett  1968 ) to strengthen the memory traces and make the information useable, 
elaborating and constructing the information learned (Cermak and Craik  1979 ; 
Stillings  1995 ), contextualizing the knowledge learned (Lave and Wenger  1991 ), 
and establishing situational knowledge, collaborative learning (Dillenbourg et al. 
 1996 ), social negotiation and construction (Jonassen  1991 ,  1992 ), and metacogni-
tive learning (Kitchner  1983 ). These principles are translated into PBL’s operational 
components. They are (1) problem-driven learning, (2) contextualized, authentic 
problem-solving, (3) problem/case knowledge structured curriculum, (4) self- 
directed learning, (5) collaborative learning, and (6) refl ective learning (Barrows 
 1996 ; Hung  2006 ; Norman and Schmidt  1992 ). 

 In PBL, the students’ learning is initiated and consequently driven by a need to 
solve an authentic, ill-structured, real-world problem. This fundamental design of 
the instructional method serves to enhance students’ motivation to learn (Barrows 
 1986 ). Requiring students to solve a real-life problem that occurs in their future 
professional or personal context could help them realize the relevance of the content 
knowledge and, as a result, motivate the students to learn (Barrows  1996 ). Also, 
human’s natural curiosity and desire to take on challenges to conquer diffi cult prob-
lems are another assumption on which problem-driven instruction is built for 
enhancing student motivation during learning process. Furthermore, PBL curricu-
lum is structured on problems/cases. This organization of curriculum helps students 
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construct and store their domain knowledge in a case-based structure in their 
 memory for effective retrievals of the knowledge in the future (Kolodner et al.  2003 ). 
Furthermore, the problems used in PBL are authentic and ill-structured (Jonassen 
 1997 ), which contain vague goal states, several unknown problem elements, multi-
ple solutions, and ambiguity about the concepts or principles needed to solve them. 
In PBL, the use of ill-structured problems is to help students develop their ability to 
adaptively apply their knowledge to deal with complicated problem situations that 
are normally seen in real-world settings (Wilkerson and Gijselaers  1996 ). 

 Self-directed learning is another critical component in PBL. In order to cultivate 
students’ lifelong learning skills and mindset, PBL requires students to be respon-
sible for directing their own learning. However, this is not to put the entire learning 
responsibility in students’ own hands. Students’ learning process is facilitated by 
instructors (or called tutors). Yet, the role of instructor is not disseminating the 
knowledge to the students. Rather, the instructor needs to facilitate students to 
engage in a scientifi c reasoning and problem-solving process, as well as examine 
their own learning process during the PBL session. The instructor could either 
model expert-like problem-solving and reasoning processes for the students or use 
questions to guide them through the problem-solving process. This way, the stu-
dents are practicing and developing their own self-directed learning skills and meta-
cognitive skills (Dolmans and Schmidt  1994 ). Thus, the self-directed learning 
component in PBL helps students develop the reasoning skills for conducting a 
scientifi c problem-solving process (Hmelo-Silver  2004 ). Furthermore, self-directed 
learning in PBL does not mean students learn and solve problems in isolation. 
Besides being facilitated by the instructor throughout the problem-solving and 
learning process, PBL students collaborate to solve the problem and learn in small 
groups. This collaboration component is to help students develop social, interper-
sonal, collaborative, and inter-supportive skills that are much needed in today’s 
workplaces. The learning of this type of soft skills, as mentioned in the beginning of 
the chapter, is a cultivation process. Instead of teaching the skills of problem- 
solving, self-directed learning, collaborative learning, and refl ective learning with a 
knowledge transmission approach (i.e., traditional instructional methods), PBL 
translates these target biologically primary skills into forms of course format, learn-
ing process, and learning culture. In this learning environment, students are accul-
turated to practice these skills and ultimately internalize them into their fundamental 
dispositions toward learning. 

 Based on these components discussed above, the characteristics of PBL can be 
summarized as follows. 

    Characteristics of PBL 

•     Problem-driven instruction. The students’ learning is initiated by the need to 
solve a problem. The PBL process simulates the process of solving problems 
where learning processes are embedded.  
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•   Problem/case-structured curriculum. In PBL, the content knowledge and skills to 
be learned are organized around problems, rather than as a hierarchical list of 
topics. This curriculum design helps students organize their knowledge in a case- 
based structure. This knowledge organization not only enhances the effective-
ness of retrieval of the knowledge but also contextualizes the knowledge.  

•   Authentic, ill-structured problems. PBL uses real-life, ill-structured problems. 
Students learn to cope with the complexity, messiness, uncertainty, and unknowns 
of real-life problems and, more importantly, develop their ability to evaluate the 
viability of competing solutions.  

•   Self-directed learning. Students individually and collaboratively assume respon-
sibility for initiating and directing their own learning. Instructors are facilitators 
whose roles are supporting and modeling reasoning processes and facilitating 
group processes and interpersonal dynamics.  

•   Small-group settings. In PBL, students work in small groups. Through group 
discussion and working collaboratively, PBL students enrich their knowledge 
from multiple perspectives injected by group members on issues to be solved. 
Also, the small-group working environment provides students opportunities to 
hone their interpersonal and teamwork skills.  

•   Refl ective learning. Self-directedly or with an instructor’s facilitation, students 
engage in metacognitive processes to improve their own learning. Students mon-
itor their understanding and learn to revise their strategies for effective learning 
and problem-solving. The incorporation of this component as part of the PBL 
process helps cultivate students’ mindset in engaging in metacognitive activities 
in their learning process (Hung  2006 ; Hung et al.  2008 ; Jonassen and Hung 
 2008 ).      

    Practice, Categorization, and Models 

 Several decades after the fi rst PBL curriculum being implemented, a number of 
variations have spawned from the original PBL model (Kaufman  2000 ; Rothman 
 2000 ; Savery  2006 ). The original PBL model, which is also called “pure PBL,” 
completely eliminates lectures or any other direct instructional forms. Students 
need to take full responsibility in directing their own learning, yet, with a facilita-
tor’s guidance. This PBL model assumes the readiness of the learners’ cognitive, 
psychological, emotional, and social maturity since it was originally conceived for 
educating medical students who are considered at a high level of maturity in these 
aspects. Therefore, the pure PBL model in fact requires students of the highest level 
of independent problem-solving and self-directed learning, as well as assuming 
responsibility for their own learning during the PBL process. As PBL migrates out-
side of medical-related fi elds and is adopted by various disciplines and for different 
levels of learner populations, such as K-12 students, the assumption of mature cog-
nitive and psychological abilities and skills is no longer valid. Therefore, various 
degrees of modifi cation have been made to the original model as PBL has been 
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adopted and spread across different disciplines, learner levels, countries, and even 
cultures (Hung and Loyens  2012 ). As a result, a wide range of PBL variations exist 
to meet the diverse instructional needs as well as comply with constraints or 
restrictions. 

    Categorization of PBL 

 Since wide variations of PBL have been implemented and reported, there has been 
some confusion as well as debate about what exactly PBL is. Some researchers have 
taken on the task and tried to defi ne and categorize the variety of PBL with various 
sets of variables. For example, Barrows ( 1986 ) proposed a taxonomy that classifi ed 
PBL into six categories using two variables, which are level of self-directed learning 
and level of problem structuredness. Hmelo-Silver ( 2004 ) discussed three major 
PBL instructional approaches (PBL, anchored instruction, and project-based sci-
ences) differentiated by their format and the tools used. Also, Harden and Davis 
( 1998 ) devised a set of 11 steps (or levels) of PBL model categorization. 

 In examining these different types or approaches of PBL as well as others that 
have been reported in the literature, Hung ( 2011 ) agreed with Barrows’ ( 1986 ) two 
dimensions (that are self-directedness and problem structuredness) as the two most 
fundamental variables that shape the format of the implementation and the require-
ments of the students in terms of their cognitive processing and involvement. He 
suggested a two-dimensional spectrum with the variables of self-directedness and 
problem structuredness as two scales, and a given PBL implementation can be ana-
lyzed in terms of its appropriateness for different instructional needs and learner 
characteristics. Hung ( 2011 ) also identifi ed six representative PBL categories with 
this two-dimensional spectrum of PBL (Fig.  5.1 ). These six representative PBL cat-
egories include pure PBL, hybrid PBL, anchored instruction, project-based learn-
ing, case-based learning, and instruction with problem-solving activities (e.g., 
problem as a test, example, or integrator; Duffy and Cunningham  1996 ). These six 
categories represent the different PBL implementations that require different levels 
of cognitive processing abilities of the students in order to successfully fulfi ll the 
demands of self-directed learning and the complexity and ill-structuredness of 
the problem.  

 Pure PBL is the original form of PBL. The most distinct characteristic of pure 
PBL that sets it apart from other forms of PBL is that there are absolutely no lec-
tures or similar forms of knowledge dissemination included in the curriculum. Also, 
the instruction that starts with a need to solve authentic, ill-structured problems is 
another hallmark of a pure PBL model. Students who study under pure PBL will 
need to assume the highest degree of responsibility for directing their own problem- 
solving and learning process. The philosophy behind the curriculum design of elim-
inating lectures is to cultivate the student’s skills and dispositions of self-directedly 
identifying what needs to be learned when encountering a problem, rather than 
being instructed of this information. Also, the problems used in pure PBL are highly 
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complex, ill-structured, and as authentic as possible. When solving ill-structured 
problems, the students will have to face challenges of high degrees of unknown and 
uncertainty. This is to help the students develop not only the scientifi c problem- 
solving process but also their ability to evaluate the options and select a most viable 
solution based on the circumstance, as well as the ability to adaptively cope with 
changes and the unexpected. 

    Hybrid PBL 

 This form of PBL employs a combination of pure PBL and limited amount of lec-
tures as supplemental instruction. High degrees of self-directed learning, problem- 
solving initiation, and authentic, ill-structured problem-solving are still the 
dominating instructional method and student learning format. However, students 
will receive a limited number of regular lectures or mini-lectures to supplement 
their knowledge acquisition. The lectures could be planned as part of the curricu-
lum, or added if the instructor determines there is a need for better guiding students’ 
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learning, for example, clarifying misconceptions. One example of hybrid PBLs is 
productive failure model (Kapur  2008 ,  2010 ) where structured lectures are given 
after students have independently worked through the problems and may have expe-
rienced some frustration during the problem-solving process. This model provides 
students with opportunities to undergo real-world problem-solving situations as 
well as to formally integrate the concepts and principles with their problem-solving 
experiences into a sound conceptual framework under structured guidance.  

    Anchored Instruction 

 Originally developed by the Cognition and Technology Group at Vanderbilt 
University, anchored instruction uses video-based scenarios to anchor students’ 
learning about math in real-life situations (Cognition and Technology Group at 
Vanderbilt—CTGV  1993 ). The scenario-based problem-solving situates students’ 
learning of mathematical concepts in a relevant context and meaningful way. In 
completing each scenario, students actively engage in a scientifi c problem-solving 
process (such as gathering relevant research information, discussing and testing 
hypotheses, etc.) in order to devise and evaluate solutions using the mathematical 
concepts. Anchored instruction cultivates the students’ mindset employing a scien-
tifi c problem-solving process. The highly contextualized learning and knowledge 
construction help students develop conditional knowledge (Paris et al.  1983 ), which 
is an important cognitive component for effective application of knowledge. This 
instructional approach has been categorized as one of the PBL models by Hmelo- 
Silver ( 2004 ), because of its problem-driven learning approach. She explained that, 
in anchored instruction, students solve problems by using their prior knowledge and 
the content knowledge is provided to the students by the teacher when needed. 
Therefore, the teacher/instructor’s guidance is more explicit and direct than pure 
PBL and hybrid PBL in anchored instruction.  

    Project-Based Learning 

 This form of PBL is employed in a wide range of disciplines and learner levels. 
Students are assigned to complete a project that involves devising a solution to a 
real-life problem. The main difference between project-based learning and the two 
types of PBL discussed above is that the problem-solving process in project-based 
learning is more of knowledge application, rather than knowledge acquisition. In 
pure PBL and hybrid PBL, students need to self-identify what needs to be learned 
(which is the intended content knowledge and skills) then research the information 
and apply it in solving the problem. On the other hand, project-based learning func-
tions more of an authentic opportunity for the students to apply what has been 
learned. Students receive various degrees of necessary content knowledge and skills 
from the instructor, and then they are given a project to complete using that knowl-
edge (Hmelo-Silver  2004 ). Therefore, in project-based learning, learning starts with 
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studying the content knowledge, followed by opportunity for application, as opposed 
to pure or hybrid PBL where knowledge acquisition and application occur simulta-
neously. Another difference between project-based learning and pure/hybrid PBL is 
that project-based learning leans more toward instructor-directed learning, while 
pure/hybrid PBL requires students to be highly independent learners. The struc-
turedness of the problems used in the fi rst four types of PBL is still on the ill- 
structured end.  

    Case-Based Learning 

 This instructional approach belongs to the realm of PBL due to its use of problem/
case structure of curriculum, as well as the contextualization of knowledge. By 
requiring students to study real-life cases that involve the content knowledge, the 
students realize how the abstract concepts are used and manifest themselves in real- 
world situations. On the scale of problem structuredness, case-based learning is 
moving toward the ill-structured end because the cases are usually solved problems. 
Solved cases are not necessarily well-structured problems. However, they imply 
that there is a known “right” answer and therefore decrease the students’ willingness 
to explore the topic, as well as seek for and evaluate alternative competing solutions. 
Also, the instructor’s infl uence and direction about students’ learning and discus-
sion of the case may be more present in case-based learning, which could decrease 
the students’ opportunity to develop their self-directed learning skills.  

    Lecture-Based Learning with Problem-Solving Activities 

 When broad defi nition of PBL is used, some instructions that are lecture based but 
with a great amount of problem-solving activities for practicing the concepts learned 
from the lectures are being categorized as one type of PBL (Harden and Davis 
 1998 ). This category of PBL is at the lowest degree on both self-directedness and 
structuredness of the problem in the two-dimensional scale. The problem-solving 
activities in this category of PBL basically link theoretical concepts to solving prac-
tical problems (well-structured or semi-authentic or semi-ill-structured) and prac-
tice opportunities. The learning process is predominantly teacher/instructor directed. 

 Using the two-dimensional scale (Fig.  5.1 ), PBL educators and instructional 
designers can identify an appropriate PBL category for achieving their specifi c 
instructional objectives, matching the learners’ cognitive readiness and, ultimately, 
enhancing the students’ PBL learning outcomes as well as overall experience. For 
example, when developing self-directed learning skills and the ability to deal with 
uncertainty is the main learning goal and objective, the PBL model that requires 
learners to use a full degree of self-directed learning and solve highly ill-structured 
problems (e.g., pure PBL) would be a more suitable approach for achieving the 
goal. However, when knowledge application is the main learning goal of the instruc-
tion and students’ cognitive and/or psychological maturity is at medium level, then 
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the PBL models that use partial instructor and student-led learning, such as 
 project- based learning or anchored instruction, may be more effective in helping 
students achieve such learning goals. Also, there are instructional situations where 
contextualizing learning is the main learning goal, the application of learning con-
tent is highly nuanced in nature (i.e., lots of gray zones for the applications of the 
concepts, principles, or rules), or some structure of learning is preferred due to, e.g., 
timeframe, learner characteristics, etc. In these situations, case-based learning may 
be a more effective model for guiding students to connect the concepts with the 
contexts where they are applicable or appreciate the nuance of the concepts or prin-
ciples that sometimes cannot be explained or studied out of context. Lastly, for 
learning subject areas that require both conceptual understanding and practices 
(e.g., mastery of basic math skills), the PBL models that typically use one long 
complex problem may not be ideal, for example, pure PBL or project-based learn-
ing. These PBL models could afford a great environment for learning the concept, 
however, offer fewer opportunities for students to exercise the concepts under study 
or practice the procedural skills due to the length of time for solving each problem. 
In this case, lecture-based learning with problem-solving activities may be a better 
choice of a PBL model for the instructional purpose.    

    Future Directions 

 PBL’s popularity has been at a steady growth rate since it was fi rst implemented. A 
number of issues with the effectiveness of PBL or various aspects of its implemen-
tation have been researched which has resulted in a vast body of valuable literature, 
such as comparing PBL with traditional instructional methods, tutor’s roles and 
facilitation techniques, or group processing. However, as PBL spreads into an even 
broader range of disciplines, countries, and cultures, new research questions emerge 
as these additional diversities bring new dimensions into the realm of PBL research. 
Furthermore, these new dimensions also shed different light on the existing research 
topics and reveal more new research territories. In the following, I will discuss a few 
promising research areas that need PBL researchers’ attention. 

    Cultural Migration and Adaptation 

 As PBL is being adopted by more and more educational institutions in different 
countries and cultures, certain degrees of modifi cation to PBL implementation may 
be inevitable. Sometimes, a drastic innovation is incorporated into the implementa-
tion to meet the unique education system, for example, Singapore’s “one day, one 
problem” model. In this model, students work on one problem that focuses on one 
given subject each day. As with any other PBL models, students work in groups 
under a tutor’s facilitation. The students meet three times per PBL cycle with 

5 Problem-Based Learning: Conception, Practice, and Future



86

self- study/research taking place in between meetings. At the end of the day, the 
groups synthesize their research results and share them with the entire class. The 
shortened PBL cycle of this model is to provide more structures for students’ learn-
ing since this student population is considered less mature and capable of solving 
problem independently (Rotgans et al.  2011 ). 

 As Hung and Loyens ( 2012 ) pointed out, the education system of the country as 
well as the cultural practices explicitly or implicitly shapes the way PBL is imple-
mented in different cultural contexts. Therefore, implementing PBL in a setting that 
is different from the original PBL context (where the pure PBL model was con-
ceived) in terms of learner characteristics, educational system, or cultural practices 
without carefully evaluating the difference and making appropriate adaptations 
could decrease the effectiveness of PBL. Also, tutors’ facilitation style or the stu-
dents’ expectation of receiving direction from tutors may be implicitly infl uenced 
by culture. When implementing PBL in a cultural context where authoritative teach-
ing style is the traditional cultural practice, a plan for transition for both tutors and 
students needs to be part of the curriculum design. Localizing the PBL implementa-
tion is necessary to make students’ learning effective (Hallinger and Lu  2012 ) or 
even to make the adoption possible. For example, the “one day, one problem” model 
may not work well in some other cultural contexts such as the United States where 
some students deemed continuous repetitive cycles throughout a semester as an 
undesirable learning format (Hung et al.  2013 ). 

 Researchers may be interested in investigating issues such as what aspects of 
PBL need to be adjusted to meet the requirements of the education system of the 
country or the cultural practice, what kinds of issues there might be when imple-
menting PBL in a new cultural context, and what issues there might be in terms of 
students’ ways of learning and study style. These are a few examples that PBL edu-
cators may need to take into account when implementing PBL in a new cultural 
environment.  

    Curriculum and Problem Design 

 When PBL is employed for a given learner group and a given context, the fi rst and 
foremost important implementation consideration is curriculum and problem design 
(Trafton and Midgett  2001 ; Duch  2001 ; Dolmans et al.  1993 ; Jacobs et al.  2003 ; 
Nasr and Ramadan  2008 ; Wells et al.  2009 ). Hung ( 2006 ,  2009 ,  2011 ) has discussed 
the effects of problem design in infl uencing students’ learning in PBL environments. 
Problems are the center of PBL. In PBL, all learning activities and processes start 
with and evolve around the problems that students are required to solve. Thus, the 
PBL problems are not only the instruction of PBL curriculum but also the structure 
of the curriculum. Hung ( 2006 ,  2009 ) has proposed a 3C3R model and 9-step PBL 
problem design process to help PBL educators and instructional designers craft the 
critical components (i.e., content, context, connection, researching, reasoning, and 

W. Hung



87

refl ecting) in PBL problems that could affect students’ learning cognitively and, in 
turn, their learning outcomes. Furthermore, the relationship between psychological 
and affective effects of PBL problems and the students’ sense of ownership of the 
problem (Hung and Holen  2011 ) and students’ motivation to solve the problem have 
been observed and studied (Ak et al.  under review ). The design of psychological 
and affective aspects of PBL problems is especially critical when implementing 
PBL in a new cultural context for the students to be able to relate to the problem. 
Also, localizing the problems could eliminate a number of affective and cultural 
barriers during the students’ learning as Hallinger and Lu ( 2012 ) discovered.  

    Group Processing (Group Learning) – Collective Cognition 

 Group processing is a research topic that has been researched since the early stages 
of PBL development (Albanese and Mitchell  1993 ; Hung et al.  2008 ). As opposed 
to individual learning as a normal form of learning in traditional instructional meth-
ods, PBL employs a small-group learning format to provide students with a collab-
orative learning environment. In this environment, students solve problems and 
study the content knowledge in a collaborative and sometimes collective way. 
However, when the format of learning shifts from individual based to group based, 
a number of issues emerge, for example, personal confl ict (Azer  2001 ), uneven 
contributions from the members (Wells et al.  2009 ), or domineering or passive par-
ticipatory styles. These issues have been observed, reported, analyzed, and catego-
rized as primary factors for causing dysfunctional group processing in PBL. Yet, 
while these issues have not been satisfactorily resolved by the interventions pro-
posed and studied by PBL researchers, another issue related to group processing 
may warrant attention. That is, Hung ( 2013b ) argued that when group members 
work seamlessly as a learning system (or cognitive system), the group members 
(students) will benefi t not only from their individual learning and their members’ 
knowledge but also from the group’s collective learning ability. In other words, the 
learning power from a group that can learn collectively is greater than from a group 
of members who can learn individually. Thus, how to help students to work collec-
tively and develop their group/team cognition that can transcend their learning to 
another level is an uncharted territory for PBL research. Moreover, the tutor is an 
important role in the group processing and learning in PBL. However, different 
from a typical team-based problem-solving process, tutors do not assume the role of 
leader but a role of advisor/consultant. Also, to effectively facilitate the group, the 
tutor needs to be part of the group cognition. Therefore, team-based problem- 
solving and learning infuse a whole new perspective for the tutors to re- conceptualize 
what the necessary characteristics, abilities, skills, tasks, and responsibilities of an 
effective tutor are in this team-based learning system.  
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    Learning Technology and Cognitive Tools 

 Traditionally, the facilitation of students’ learning in PBL mainly relies on the 
instructor (or facilitators). Though the functions of facilitators are important and 
indispensable, the facilitation from the instructor alone may not be suffi cient for all 
learning objectives. Some external tools may be needed for providing students with 
additional cognitive support during their learning process where the functions of 
facilitators may fall short. Still in its infancy, some PBL implementations have 
started to experiment with utilizing concept mapping to facilitate students’ problem 
conceptualization during the PBL process (e.g., Eitel and Steiner  1999 ; Hsu  2004 ; 
Tseng et al.  2011 ; Zwaal and Otting  2012 ). Hung ( 2013a ) also suggested other 
external cognitive tools that could help students conceptualize problems and orga-
nize their knowledge not only with a problem/case-based structure but also with the 
underlying mechanism that explains how every variable works individually as well 
as collectively so that the students have a deeper understanding about the topic. 
These tools include infl uence diagrams and system modeling. The main functions 
of these cognitive tools are to help students externally represent (1) the most critical 
variables/components in the problems, (2) the relationships between and among the 
related variables, and (3) the underlying mechanism that explains how the system 
works. When students are engaged in these problem representation construction 
processes, these tools provide a natural and nonintrusive form of facilitation in their 
cognitive processing process, which in turn enhances their learning outcomes. 
While the effects of utilizing external cognitive tools to facilitate students’ problem- 
solving processes and conceptualization of the problem and the domain knowledge 
are promising, the role of facilitator may need to be re-conceptualized in terms of 
(1) what types of skills do facilitators need in order to optimize the effects of these 
cognitive tools in enhancing students’ learning outcomes and (2) what is the rela-
tionship between the students, facilitators, and the cognitive tools in students’ learn-
ing process.   

    Conclusion 

 PBL is an instructional method deemed innovative even after four decades of imple-
mentation. It is built upon a solid foundation of contemporary learning theories and 
educational psychology to amend students’ problems, such as application and transfer 
of knowledge, independent problem-solving abilities, and lifelong learning skills. Vast 
bodies of research have shown the merits of PBL in helping students acquire these 
biologically primary abilities. However, PBL is not a panacea for all instructional 
needs nor is it without implementation issues. New issues emerge at different stages 
of PBL’s development, which make this instructional method lively and interesting. 
Through continuing research and searching for interventions to alleviate the issues 
that have emerged, continuing improvement of students’ learning is promised.     
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