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Problem-based learning (PBL) is a constructivist instructional strategy that simultaneously develops 

both problem-solving strategies and disciplinary knowledge bases and skills.  Students become active 

problem solvers as they tackle an ill-structured problem that mirrors real-world problems (Finkle & 

Torp, 1995).  By having to solve problems, students practice learning.  Instead of memorizing facts that 

reflect a collection of random information, they use meaningful facts relevant to solving actual 

problems. 

 

Generating the proper scenario is the most critical aspect of problem-based learning.  The scenario is the 

circumstance or context where a problem (not always explicit) is situated.  The scenario must invite 

genuine inquiry.  It drives learners to determine what they think they know about the described event, 

what they will need to know in order to identify problems, and how they’ll investigate the problem.  The 

design and implementation of appropriate scenarios are central to effective problem-based learning. 

 

We have developed a set of formal guidelines—a rubric—to be used to rate PBL scenarios and to guide 

instructional designers.  These seven elements are essential to effective problem-based learning 

scenarios: 

 Problem(s) structure 

 Authenticity 

 Curricular relevance  

 Learner relevance 

 Ways and means 

 Thinking requirement 

 Potential solutions 

 

Problem Structure (See Rubric, pg. 6) 

Torp and Sage (1998) write that the most important aspect of PBL design is “centering learning around 

an ill-structured problem.  Messy, ill-structured problems capture the learners’ attention and focus their 

investigation and thinking.”  The problem in the scenario should be complex enough that all members of 

the student group will have to cooperate to work toward a satisfactory conclusion (Duch, 2001). 

Real-life problems seldom parallel well-structured problems; hence, the ability to solve traditional school-

based problems often does little to increase the relevant, critical thinking skills that students need to face life 

beyond classroom walls.  Well-structured problems with their sterile environments in which there is only one 

right answer fail to teach students how to truly problem solve.  In real life we seldom repeat exactly the same 

steps to solve problems.  Therefore, the lockstep solution sequence taught in well-structured classroom 

problems is seldom transferable.  Instead, real-life problems present an ever-changing variety of goals, 

contexts, contents, obstacles, and unknowns.  All of these influence how to approach each problem. 

(http://www.usc.edu/hsc/dental/ccmb/usc-csp/Quikfacts.htm) 

To succeed in their chosen careers, students need practice in solving ill-structured problems that reflect 

life beyond the classroom (http://www.usc.edu/hsc/dental/ccmb/usc-csp/Quikfacts.htm).  They must 

develop the ability to confront ambiguous, ill-defined situations and make sense of them.  They must 

http://www.usc.edu/hsc/dental/ccmb/usc-csp/Quikfacts.htm
http://www.usc.edu/hsc/dental/ccmb/usc-csp/Quikfacts.htm
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recall concepts and techniques and apply them in this sense-making process.  Further, they need to 

engage in and develop an effective inquiry process. 

 

There is no textbook or written case study for this process.  By repeatedly confronting scenarios with 

opportunities for managing ill-structured problems, students develop the ability to ask the right 

questions and to determine what information is needed to frame the situation.  Furthermore, they learn 

where and how to obtain the needed information (Stinson & Miller, 1996). 

 

Authenticity (See Rubric, pg. 6) 

“Good PBL scenarios engage student learning in ways that are similar to real-world situations” (Torp & 

Sage, 1998, p. 23).  Learners need an authentic, real-world scenario that combines content and skills to 

create useful experiences for them.  Authentic scenarios emphasize real-world problems that cause 

students to look beyond textbooks and traditional resources for answers (Delisle, 1997). 

 

Plenty of authentic issues—individual, technical, and social—exist outside the school.  The humanities, 

mathematics, and sciences have a rich past and a dynamic present that provide a wealth of ideas.  

Problems should come from a real-life situation in which there is no obvious right answer.  That also 

means that ill-structured problems have unclear goals and incomplete information (Voss, 1988). 

 

The scenario should tell an engaging story in settings to which the students can relate (Stinson & Miller, 

1996).  A scenario should relate the subject matter content to the real world as much as possible (Duch, 

2001).  Content will be learned in the context over time.  As the student confronts and manages 

authentic situations, the process of learning and doing becomes intertwined and indivisible (Stinson & 

Miller, 1996). 

 

Curricular Relevance (See Rubric, pg. 6) 

The understanding of content knowledge is a primary goal in problem-based learning.  Learners enhance 

cognitive skills as they apply their content knowledge in a meaningful way instead of storing a chunk of 

concepts in a memory (White & Frederiksen, 1998).  Good scenarios include problematic situations that 

are an organizing center for curriculum.  They then spur student learning in relevant and connected ways 

(Torp and Sage, 1998).  The problems within the scenario are the vehicles by which students can obtain 

knowledge from a variety of disciplines.  Learners dealing with the problems should promote the 

acquisition of appropriate skills and content knowledge (Delisle; 1997). 

 

Even though the problem rooted within the scenario may be messy, complex, and open ended, it still 

establishes the need for learners to understand essential course content (concepts).  It’s extremely 

important to create a scenario that contains potential problems that will fashion a context for students to 

encounter the desired course content.  PBL scenario designers can determine curricular relevance by 

reviewing opportunities for connecting previous knowledge (what learners might already know) to new 

concepts (what learners would need to know) and connecting new knowledge to concepts in courses 

being taught.  These authentic experiences and powerful curricular connections foster active learning 

and support knowledge construction that naturally integrates school learning and real life.  

 

Learner Relevance (See Rubric, pg. 6) 

Connection with learners is essential if learners are to engage in the complexities of a scenario and move 

toward solutions (Torp & Sage, 1998).  An effective problem must first engage students’ interest and 

motivate them to probe for deeper understanding (Duch, 2001). 

 

Because PBL lessons usually take longer to reach closure than do traditional expository instruction, 

students must understand the relevance of their classwork to maintain motivation.  That’s why it’s 

important for the problem to be meaningful to students.  They should be able to relate to the issue at 



 3 

hand.  When they can relate, they’re more compelled to solve the problem and also are more likely to 

retain the information they find. 

 

Some suggestions to increase relevancy include focusing problems on current events, student lives, or 

relationships to actual occurrences at the local, national, or international level.  Basing the scenario on 

existing problems not only helps students see the relevancy of their activity, but it helps them appreciate 

how professionals analyze, design, and develop solutions. 

 

Ways and Means (See Rubric, pg. 6) 

“A first-rate introduction to a problem gives learners a sense of their stake or role in the problem and 

just enough information to launch their inquiry.  Too much information may kill the desire to know 

more; too little can shut down the learners’ attempt to get started” (Torp & Sage, 1998, p.58). 

 

“Responsibility for planning, questioning, and summarizing organizing is shared among the students and 

facilitated by the teacher” (Torp & Sage, 1998, p. 85). 

 

Problem-based learning is distinguished from other types of experiential education because students 

learn content and skills during the problem-solving process, not before!  The core of problem solving is 

to learn to use information in a logical, useful way.  

 

The best PBL avoids teaching learners the content before they encounter the scenario.  Learners should 

be required to research the situation, develop appropriate questions, and produce their own plan to solve 

the problem.  The information available to the decision maker in the scenario should be incomplete or 

ambiguous (Wood, 1993).  It should be unclear which concepts, rules, and principles are essential for 

resolving the situation.  Just as it is outside school, all the information needed is not always obvious or 

available to the problem solvers.  And often, not all the information provided in the scenario needs to be 

relevant to a solution (Duch, 2001). 

 

Depending on the scenario and the learning environment, learners might have difficulty locating 

appropriate information.  Information provided to learners depends on the complexity of the problem, 

the ability (needs and experience) of the students involved, and the amount of time available to solve the 

problem.  However, with the contemporary explosion of—and pervasive access to—information, 

learners might initially struggle with the relevance and veracity of the information they find. 

 

Thinking Requirements (See Rubric, pg. 6) 

As PBL scenario designers, we believe the development of problem solving and critical thinking skills is 

best achieved when working on authentic problems in the cognitive domain.  The messy, ill-structured 

problems embedded within the well-written scenario should generate questions that challenge students 

to develop higher-order thinking skills.  This approach moves move them beyond Bloom´s lower 

cognitive levels of knowledge and comprehension to the higher Bloom levels, where they analyze, 

apply, synthesize, and evaluate. 

 

PBL promotes metacognition and self-regulated learning as students generate strategies for problem 

definition, information gathering, data analysis, and hypothesis building and testing—and share and 

compare those strategies with those of other students and mentors (Torp & Sage, 1998).  In the ill-

structured problem-solving processes, students employ their metacognitive skills, such as change 

strategies, then modify plans and reevaluate goals in order to reach an optimal solution (White & 

Frederiksen, 1998). 

 

Students often struggle to learn more about (or understand more in depth) complicated issues.  

Frequently, the situation demands decisions based upon sound criteria, taking into account conflicting 
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interests and incomplete information.  As learners come closer to resolution, they connect rich content, 

and essential skills are enhanced.  This combination of cognitive and metacognitive skills calls upon 

critical and creative thinking by suspending the guessing game of "What's the right answer the teacher 

wants me to find?"  Students gather information significant to the problem, assessing its credibility and 

validity.  In bringing the problem to acceptable closure with evidence to support decisions, students are 

held to high benchmarks of thinking (Torp & Sage, 1998, p. 22). 

 

Potential Solutions (See Rubric, pg. 6) 

A final category to consider when creating a scenario or choosing a problem is its complexity.  Because 

life outside the classroom is filled with complex problems, it makes sense to mimic similar conditions in 

the classroom.  Complex problems offer many advantages.  First, complexity helps ensure that there is 

no one “right" answer.  Having multiple correct answers that approach the problem from various 

perspectives and solutions can springboard to class discussions that stimulate student higher-level 

thinking.  Also, complex problems often allow for the integration of interdisciplinary solutions, a 

common occurrence in solving real world problems (Albanese & Mitchell, 1993). 

 

Rather than seeking right answers, PBL is more about seeking appropriate resolutions to questions, 

issues, and or situations.  Typical problem solving taught in schools often tends to be situation specific:  

There are well-defined problem parameters that lead to predetermined outcomes with one correct 

answer.  In these situations the procedures required to solve the problem are often the focus of 

instruction.  Unfortunately, students skilled in this method generally are not adequately prepared when 

they encounter problems in which they need to transfer their learning to new domains, a skill required to 

function effectively in society (http://www.usc.edu/hsc/dental/ccmb/usc-csp/quikfacts.htm). 

 

Rarely do real-world problems have a single correct solution.  Because of the messy, ill-structured 

problems generated by good PBL scenarios, any solution students generate “is going to be controversial 

to one person or another.  That is just part of problem solving” (Torp & Sage, 1998, p. 49).  

Furthermore, a problematic situation should encourage learners to pursue different ways and means for 

dealing with the problem.  These various procedures will come from allowing different perspectives 

based on students’ perceptions and interpretations of the nature of the problem.  A problematic situation 

is changing, tentative, and has no simple or fixed solution.  Students generate several possible solutions 

and identify the one that fits best.  Even when students decide upon a solution, there are probably 

multiple options for achieving it.  Once students select the solution that fits best, they prepare to present 

their findings (Torp & Sage, 1998). 
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PBL Scenario Essentials Rubric 

Source: James A. Botti, Ph.D. (jimbotti@comcast.net> & Mat. Carlos Astengo Noguez 

<castengo@itesm.mx> 

 

Essential Elements of PBL Scenarios 

Maximum                 Minimum 

Problem Structure  

The scenario contains 

a messy and complex 

problem that can be 

formulated only if the 

learners work 

together. 

The scenario contains 

a loosely structured 

problem that can’t be 

formulated without 

some research and 

collaboration. 

The scenario contains 

a problem that is 

neither well structured 

nor explicit but can be 

found easily after 

reading the scenario 

several times. 

The problem 

embedded within 

the scenario is well 

structured and can 

easily be found.  

Authenticity  

The scenario paints 

the problem in a real-

world, authentic 

context with a twist, 

paradox, and/or 

controversy. 

The scenario contains 

a real-world problem 

that begs for action or 

resolution. 

The scenario connects 

the subject to a real-

world problem outside 

of school. 

The scenario is 

relevant to the 

course but is not 

connected to 

problems outside 

the classroom. 

Curricular Relevance  

The scenario 

establishes the need to 

understand essential 

course content.  

The scenario is built 

around opportunities 

for learning key 

course content.  

The scenario engages 

learners in course 

content.  

The scenario 

provides limited 

opportunities for 

learners to engage in 

course content.   

Learner Relevance 

The scenario contains 

a hook that raises 

learner interest in 

solving the problem. 

The scenario contains 

seeds of interest and 

roles that learners can 

relate. 

The scenario contains 

tasks that are realistic 

and achievable, but 

the learners have no 

stake in solving the 

problem. 

The scenario is 

interesting but not 

realistic.  

Ways and Means  

The scenario is open 

ended and beyond the 

learners' immediate 

capabilities, requiring 

inquiry for 

appropriate methods 

and information.  

Not all the 

information is given, 

nor do the learners 

have enough prior 

knowledge to solve 

the problem. 

All the needed 

information relevant 

to a solution is 

embedded as key 

concepts that change 

little with the addition 

of new information. 

Ways and means are 

given before the 

problem.  

Thinking Requirements  

Requires higher-order 

thinking and 

consideration of 

integrated and 

multidisciplinary 

ideas. 

Requires thinking and 

reasoning skills to 

justify all decisions 

and reasoning based 

on the principles 

being learned.  

Requires inquiry, 

information-

gathering, and 

reflection. 

Requires 

straightforward, 

lower-order thinking. 

Potential Solutions  

mailto:castengo@itesm.mx
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The solution is 

changing and 

tentative, depending 

on what information 

is collected and how 

it is interpreted. 

More than one 

solution is likely and 

may change with 

additional 

information.  

Situation requires 

consideration of more 

than one solution; 

solutions unlikely to 

change with 

additional 

information. 

Has an identifiable, 

closed-ended 

solution. 

 


