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Introduction to Decision-based Learning

Kenneth J. Plummer

This book provides a starting place for faculty interested in using decision-based learning (DBL). DBL is a promising pedagogy designed to catalyze novice-to-expert learning. Whether theoretician, practitioner, or both, we hope that there is something for all groups in this book who are looking for a way to better catalyze student learning in their courses, units, schools, colleges, universities, or in corporate training. As you read through the chapters that interest you the most, we encourage you to take note, of how you might adapt DBL to your teaching and/or research goals.

In Chapter 1, Dr Richard H. Swan discusses the literature on the development of expertise and the need for a focus on a type of knowledge called conditional knowledge. Simply put, conditional knowledge is the knowledge of when concepts, ideas, procedures, etc. are relevant in performing given task(s). Dr Swan includes a review of other more familiar knowledge types that function in the practical world under the direction of conditional knowledge. He asserts that the development and use of these knowledge types constitute expert knowledge. With this foundation in place, he discusses the importance of instructional strategies for the development of what we call a conditionalized schema or the interconnected decision-making process used to solve a vast array of problems. He articulates the limitations of contemporary instruction including deductive and constructivist pedagogies. He further discusses the impact this kind of learning can have on students affectively or in terms of their self-concept as it pertains to their decision-making abilities with the content.

In Chapter 2, Kenneth J. Plummer describes the genesis and development of DBL as described in this book. In addition, he outlines the process he uses to help faculty/experts explore their own thinking process, to discover their expert blind spots, and use DBL to create learning experiences that fill in learning gaps created by these same expert blind spots.

Chapters 3–12 are narratives of faculty members teaching courses from a variety of content areas. As the instructional designers of DBL, we have our own idealized notion of how a DBL lesson, unit, or course should be designed but as experienced faculty members begin to use DBL in their courses various natural constraints create differing types of implementation. These factors include the stage of DBL development of a course and the degree to which our design recommendations fit within an instructor’s existing approach to teaching. The authors of Chapters 3–12 report their journey designing, implementing, and evaluating the use of DBL pedagogy in their courses. Table Introduction.1 is a summary of the chapters’ information including discipline category (business, social science, STEM, and writing), course content (chemistry, information systems, mechanical engineering, qualitative inquiry, religion, statistics, and writing), academic level (graduate and undergraduate), instruction type (blended, F2F, and online), class size (15–250), number of semesters implemented (1–10), research data collection (performance and survey), and academic reporting of authors’ research on DBL (conference presentation and publication). This table can be found at the end of this book introduction.

A final chapter explores the common themes and lesson learned from implementing DBL including issues and effectiveness as evidenced by the experiences presented by the authors of the narrative chapters. We analyze the narratives looking for the value that using DBL brought to the instructors as they rethought teaching their content area. We explore the challenges for the instructors and the students. We summarize the lessons we learned in this qualitative analysis so that instructors beginning the process of using DBL have a sense of where to start, what aspects take the most time and bring the most value, what to expect from the students as they engage in a unique learning experience, and what methods of assessing students seem most effective.


Preview of Narratives


Chapter 3

Authors: Lane Fischer, PhD; Kenneth J. Plummer, PhD; Heidi A. Vogeler, PhD; and Sara Moulton, PhD

Title: I Am Not A Real Statistician; I Just Play One on TV

Content area: Statistics

Summary: This DBL statistics course has gone through eight iterations using DBL over the course of six years. This course was the first course to experiment using DBL back in 2014. The instructors began by implementing the approach without DBL software and in the last several years have implemented the approach with the software. Several instructors have taught this course bringing their unique styles and teaching predispositions to the DBL structure. The course is more unique among DBL courses in that the decision model encompasses almost the entire semester of instruction. More typically DBL implementation may occur periodically or during a specific unit or lesson within the course. Initially the students enrolled in this course were from graduate education programs. In recent years, graduate students from TESOL, micro-biology, dietetics, and other programs have enrolled in the course to improve their functional abilities with statistics.




Chapter 4

Author: Rebecca L. Sansom, PhD

Title: Make Thinking Explicit to Support Student Learning

Content area: Chemistry

Summary: The author of this chapter was one of the first to use a smaller decision model that did not cover an entire course but two lessons within a unit of instructions. This was an undergraduate course of roughly 200 students. She compared test results on six heat and enthalpy problems across two semesters she taught. Instead of using the software she used a PowerPoint presentation that combined a visual depiction of the decision model along with problems. The results showed a significant difference in performance that favored the DBL group. Student comments were mostly positive about the experience. This author explains that DBL leverages student skill at identifying the underlying features/structure of a problem and satisfies students’ desires to know which equation to use, while reinforcing and framing those decisions using key disciplinary concepts.




Chapter 5

Author: Steven G. Wood, PhD

Title: Creating an Expert Decision Model Designed to Improve Student Learning in First-year General Chemistry Courses

Content: Chemistry

Summary: Unlike the previous chapter this author created a decision model that covered the entire course. He plans on fully implementing the DBL approach in upcoming semesters. His experience is unique in that while he has not used the DBL approach as explicitly as the other authors in this book, the principles of DBL have dramatically influenced his teaching. He describes the depth and breadth of this influence in the same introductory chemistry course level as his colleague who we introduced in the previous paragraph.




Chapter 6

Author: Todd G. Nelson, PhD

Title: Exploring Decision-based Learning in an Engineering Context

Content area: Mechanical Engineering

Summary: In this mechanical engineering course, two smaller expert decision models were used to facilitate the mastery subtopics in the course. The first model was used for the first two weeks of the course to provide a thorough review of topics from a prerequisite course typically taken during the junior year, Strength of Materials. A mastery of this material was deemed critical to the success of students in performing analysis of machine elements and in the learning of more advanced techniques for machine design. The students were assigned to work through a review set of problems using the model. The intent of this practice was not only to review topics, but also give students a strong understanding of where the topics from the prerequisite course fit into what they have learned over the past three years as engineering students and where it fits in this course (a strengthening of conditional knowledge).




Chapter 7

Author: Degan Kettles, PhD

Title: Decision-based Learning in an Information Systems Course

Content area: Information Systems

Summary: The author of this chapter was concerned that his course, “Systems Analysis and Design,” had been traditionally taught as a series of techniques. Students learned these techniques but not the conditions in the real world that would suggest or trigger their use. As is the case with several other authors’ models in this book, his decision model did not fan out like other decision models (see Fig. 7.3) but looks more like a straight line. This occurs when, regardless of the option students choose at one decision point, both options will lead to the identical subsequent decision point. The author describes a critical feature of a DBL implementation that was missing from his course, namely, that he did not have assessments aligned with the DBL material and therefore students were not incentivized to invest in using it. He describes plans to improve implementation which as editors, we believe, illustrates the iterative nature of creating an effective DBL component of one’s course.




Chapter 8

Authors: Shiloh James Howland, MS and Ross A. A. Larsen, PhD

Title: Decision-based Learning in Multiple Regression and Structural Equation Modeling Courses

Content area: Advanced Statistics

Summary: The authors of this chapter describe two graduate level courses where DBL was implemented. These courses are generally taken in sequential order with the DBL course in Chapter 3 being a prerequisite course for both of them. The students used the software mainly during the first half of the course. Their decision models were the first to incorporate the idea of looping. Looping is a feature within the DBL approach where students can check and see if certain assumptions within a problem or data have been met. If those assumptions are not met the decision model permits students to either end their analysis at that point or perform a transformation on the data. Once the transformation is complete, students must check the assumptions on the new transformed data set. This required that decision model loop back on itself to permit a rechecking of assumptions. The professors reported that the stepwise integrative nature of DBL made it possible for students to successfully navigate which traditionally has been a very complex process for them.

Table Introduction.1.    Features of Narrative Chapters 3–12.

[image: image]




Chapter 9

Authors: Michael A. Owens, PhD; Emily R. Mills, MS

Title: Using Decision-based Learning to Teach Qualitative Research Evaluation

Content area: Qualitative Inquiry

Summary: In this chapter, authors present a unique approach to using DBL for building the analytical and evaluative skills of students new to research. Specifically, they outline a process for using DBL to teach master’s and doctoral students in qualitative research courses how to evaluate qualitative research articles and develop their own skills at communicating their own research design choices. For many of the DBL courses instructors will pose problems that range from one sentence to a paragraph length. These authors presented students with full length research articles that were annotated based on where students were in the decision model.




Chapter 10

Author: Stephan Taeger, PhD

Title: Implementing Decision-based Learning in an Introductory Religion Course

Content area: Religion

Summary: The expert decision model used for this course was designed to help students learn the historical content of a book of scripture conditionally. Ideally, using this approach, students would be organizing the book’s major historical content by noticing patterns, organizing the information, and developing conditionalized knowledge. Approximately 110 undergraduate students were introduced to the expert decision model on the first day of a basic 100 level scripture class at a private religious university. The questions centered around the nature of the text, the spiritual and/or political leader at the time of the text, date, geographical location, and relevant historical events within the text with the hope that students would be guided to develop a rich conditional schema of this information. The author describes an implementation that used PowerPoint and then software.




Chapter 11

Author: Ana Katz, MS; Jason Godfrey, MS

Title: Using Decision-based Learning to Teach Source Evaluation in One-shot Library Sessions

Content area: Introductory Writing

Summary: The authors in this chapter compare DBL and another methodology to determine which is more effective at teaching freshman writing students source evaluation skills. This implementation was unique in that the DBL activities were part of a 50-minute session in the library as opposed to being part of a larger course. The authors acknowledge that an ideal implementation would be for students to use the decision model outside of the 50-minute session in an integrated way in their regular writing courses. This chapter highlights lessons learned that can inform the breadth and depth of DBL implementation in like courses.




Chapter 12

Author: David S. Pixton, ME

Title: Information Literacy and Decision-based Learning

Content area: Advanced Writing

Summary: This author implemented DBL under the same conditions as Chapter 11 authors. However, this training session was with third year engineering as opposed to first year freshmen writing students. The author considered the various decision points involved with each step and built a model from there. This process was straightforward; however, at a few points in the process the author encountered situations where the order of decision points was not clear because of interdependencies between the steps. His initial choice of ordering turned out to be less ideal as scenarios were written and applied. For this reason, in future iterations he found it helpful to consider scenarios in tandem with building the model. He found the ability to loop and make the scenario adapt to the progress within the decision model quite useful, particularly since research activities are iterative. 
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Chapter Discipline Course Academic Instructional Class Number of  Research Data Academic
Category  Content Level Type Size Semesters Types Reporting
Implemented
3 STEM Introductory  Graduate All three 50 10 Survey Conference
Statistics Students Presentation
4 STEM Introductory ~ Undergraduate ~ F2F 250 1 Performance  Conference
Chemistry Students and Survey Presentation and
Publication
5 STEM Introductory  Undergraduate ~ F2F 250 1 None Conference
Chemistry Students Presentation
6 STEM Mechanical Undergraduate  Blended 30 3 Survey Conference
Engineering Students Presentation
7 Business  Information Undergraduate  Blended 150 1 Survey Neither
Systems Students
8 STEM Advanced Graduate Blended 20 3 Survey Neither
Statistics Students
9 Social Qualitative Graduate Blended 15 2 Survey Conference
Science Inquiry Students Presentation
10 Social Religion Undergraduate  Blended Eachclass 3 Survey Conference
Science Students Was approx. Presentation
50-60 students Publication
11 ‘Writing Introductory  Undergraduate ~ Online 30 1 Performance  Conference
Writing Students and survey Presentation
12 Writing Advanced Undergraduate  Online 100 4 Performance  Neither
Writing Students and survey
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