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Abstract  
The Goal-Based Scenario (GBS) constructivist pedagogical model is designed to provide scenario operations which challenge learners to use cases and resources in the form of experts to construct an understanding of new concepts in order to form hypotheses and learn from failures.   The learner is cast in a role and becomes engaged by an authentic task he must solve.  In exploring the GBS, the learner disrupts misconceptions he may have had and relies on scaffolding and coaching to create a new understanding of the material.  Feedback is given to guide the learner and allow them to reorient their thinking based on the experiences presented by the scenario.   The model is grounded in constructivist epistemology which is characterized by exploratory learning, learner control, coaching, and authentic tasks.  An empirical study employing qualitative methodology demonstrated the model’s effectiveness and a statistically validated study confirmed its usefulness for all learners across a demographically diverse group.
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A Goal Based Scenario Model
The pursuit of goals is an innate part of human behavior, story-telling has a rich tradition in teaching new generations, and learning by doing has been the tool of training in trades since the middle ages.    The Goal-Based Scenario (GBS) pedagogical model was developed by Roger Schank and his colleagues at The Institute for the Learning Sciences at Northwestern University.   In bringing these traditional practices into clear focus and aligning them with cognitive sciences, the model casts the learner in a role and engages him in an authentic task in order to achieve a goal.  Cases and coaching resources are available as he seeks to navigate the various challenges posed by the scenario.     This model is grounded in the constructivist understanding of how learning occurs.
	Constructivist epistemology is rooted in the early work of Piaget who suggested that new learning is “assimilated” into prior knowledge; Ausubel described knowledge acquisition in terms of connections to previously learned material.   Bruner went further to suggest that learning should be thought of as “meaning making”, shifting the thinking to an active process of constructing an understanding.  This expansion of control includes the learner and in fact requires and empowers him to seek out and define problems which he then must solve.  Schank and Cleary’s (1995) natural learning theory describes the process as adopting a goal, generating a question, and developing an answer.  Duffy and Cunningham (1996) point out that this demands a more supportive role for designers of learning environments, rather than simply communicating a message they must create an engaging and authentic context for the construction of knowledge.
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Constructivist learning environments are characterized by authentic tasks that are embedded in realistic context rather than cleaved from the real world and organized into facts and concepts to be memorized.  The learner is an active participant in framing and constructing the knowledge and the learner’s experiences through learning by doing are integral to this process.  Jonassen (1991) distinguishes the stages of knowledge acquisition; introductory, advanced and expert.  He suggests that constructivist environments are better suited to advanced acquisition and that objectivist environments best deliver introductory material.   The advanced higher order thinking skills and problem solving strategies are well suited to the elements of constructivism which call for collaboration, social negotiation, multiple perspectives, role-playing, hypothesis generation and reflection.
	Departing slightly from the constructivist camp, Giordan, Jacquemet, & Golay (1999) at the University of Geneva have proposed a new approach for patient education; they have called it the allosteric learning model.  It builds on the constructivist concept that learning must disrupt incorrect understandings and suggests that, “successful learning is a change in conceptions” (p. 64).  Particularly for patient education, which often requires mastery of many knowledge domains such as nutrition, physiology and behavior, it seeks to help patients disrupt preconceived knowledge and build networks of understanding which bridge these diverse knowledge domains.  In this way they create structure to their understanding which allows them to tackle new questions involving such complex disease management related problem solving.  
	The Goal Based Scenario pedagogical model grew from the authentic task of anchored instruction and combined this with the cognitive apprenticeship use of modeling, coaching, and 
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scaffolding (Bell, Bareiss & Beckwith, 1993/ 1994).  Roger Schank (1996) described the model as, “cased-based reasoning meets learning by doing”.  The learner assumes a role and engages in the pursuit of an authentic task; in a GBS this is called the mission.  A cover story provides the context in which the learner seeks to solve the problem.  Resources in the form of hyperlinked content and videos may be used by the learner to explore the problem and become familiar with the domain content.   These elements scaffold the learning from simpler tasks to more complex problems and provide coaching within the learning environment.  Feedback is given to allow the learner to test his hypothesis and understand the result.  This online, multi-path environment mirrors several elements of a simulation in allowing the user to observe the results of his decision.  Schank (1996) points out that people learn from failure and must then reorient their thinking to explain this failure, thus constructing new knowledge.  GBS offer a safe environment in which the learner can make mistakes and construct new understanding in reflecting on and explaining the consequences.  
	Hsu and Moore (2011) conducted empirical research to test the effectiveness of the GBS model, specifically in a computer delivered simulation.  Their study employed the qualitative methodology of formative research as described by Reigeluth  and Frick (1999).  The GBS they created, Statistics Specialist, engaged the student in advising a client on how to sample farm raised shrimp in order to monitor their growth.  The goal was to teach the statistical concept of sampling distributions.  The students they recruited for the study had little statistical knowledge prior to using the program.  Learner control allowed the students to access resources they found most relevant in solving the problems and remediate sections which remained unclear.    The students responded that the mission provided motivation as well as a sense of investment which 
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was pointed out by Schank (1993/1994) as being a key to the success of the model. Participants’ understanding of the statistical concepts increased as demonstrated by improved posttest scores.  Interviews including open ended questions supported an increased confidence level among learners.  This study confirmed the effectiveness of the GBS model but went on to suggest several improvements based on their findings.   Interestingly, the study found that students preferentially sought out concrete information from experts, circumventing the intended design which allowed them to run the simulation or learn by doing.  Therefore, one of the authors’ recommendations was to identify way to engage learners in learning by doing, though they also acknowledge this is particularly challenging with adult learners.  Finally, the authors offer suggestions for evaluation, allowing students to make mistakes while offering concrete guidance on how they may construct a new understanding without losing motivation.
	Schonenfeld-Tacher, Jones and Persichette (2011) explored a diversity of learners and the impact of the GBS as a tool to teach biochemistry.   Unlike the study by Hsu and Moore (2001) which had a sample size (ten) and explored qualitative methodology, this study used statistical analysis, involved more than one institution, and had a sample size of 488 students.  Whodonit, the GBS used for this study was developed to teach DNA and DNA fingerprinting to introductory biochemistry students.  The study asked if there was relationship between successful learning outcomes from the GBS and the following three distinguishing characteristics of the students tested:  demographic variables, prior experience with computers, and cognitive abilities.  The demographic data was collected by a survey and included, ethnicity, gender, prior coursework in science and current score in chemistry.  While a majority of students reported frequent use of a computer, only 6.3% had used them to access tutorials; most were not 
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accustomed to computer based learning.  Students also completed three cognitive tests:  Test of Logical Thinking, Hidden Figures Test, and Purdue Visualization of Rotations Test.  The study concluded that GBSs are equally effective across gender and ethnicity and found that no statistically significant variance was detected regarding previous use of computers.  The authors discovered a weak relationship between logical thinking ability and learning outcomes in this GBS.  Students who were in the upper quartile of sample in their current chemistry course were found to be more successful on the posttest.  The findings and conclusions from this study support the use of GBS as an effective tool to teach all students.
	Goal-Based Scenarios exploit the natural tendencies for learners to pursue a goal and eases the burden of learning by engaging them in a motivating real life context which is relevant to their lives.   Empirical research shows that the model is effective at motivating students to seek out information in order to achieve the goal, and has demonstrated improved confidence and thus achieving self-efficacy.   Further, it has been demonstrated to be an effective model in teaching science to learners of both genders and many ethnicities.  The model is grounded in constructivist principles and enables learners to construct a new knowledge across multiple disciplines.
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