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Expert Blind Spot

Decision-based learning (DBL) is a teaching method that organizes instruction around the conditional knowledge
that guides experts’ decision-making processes. An expert unpacks how they make decisions in the given
domain to create an expert decision model, which can be represented visually. Students use the model to guide
them through real-world problems or scenarios. Instruction is available at each decision point. Soon, students
must perform without the model’s help. Appropriate use of DBL helps students function in the domain and lays a
necessary foundation for understanding and applying underlying theories of the discipline.

Decision-based learning (DBL) is a teaching method that organizes instruction around the conditional knowledge that
guides experts’ decision-making processes. Briefly, conditional knowledge is knowing “when or under what conditions”
to apply procedures and concepts (Bransford, Brown, Cocking, & Center, 2000). In short, DBL is organized around a
functional sequence rather than a logical sequence.

For experts (which includes most instructors), their recognition of conditions has become so automatic as to seem
intuitive. This phenomenon has become known as the “expert blind spot” (Cardenas, West, Swan, & Plummer, 2020).
Consequently, this essential knowledge remains invisible to students in most forms of instruction. However, conditional
knowledge is essential for successfully analyzing situations and selecting an appropriate course of action. Conditional
knowledge is also a necessary foundation for well-developed conceptual understanding (Swan, Plummer, & West,
2020).

DBL seeks to reveal this conditional knowledge. Using a form of cognitive task analysis, an expert breaks down
decisions they make based on the conditions in a real-world problem/artifact/scenario. This process serves to classify
the problem and, therefore, signal a correct/appropriate/optimal action for the given situation.

The decision-making process can be structured as a series of questions (decisions) with possible responses. Decisions
lead to a culminating action or resolution. The result is an expert decision model (EDM), which can be represented
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visually (Plummer, Swan, & Lush, 2017). An EDM may be linear, branching, or looping or may exhibit a combination of
these patterns (for example, see Figure 1).

Figure 1

Portion of an Expert Decision Model (EDM) Used in a Basic Statistics Course

An EDM should focus on a single learning outcome (i.e., culminating action) and the object of analysis for that learning
outcome (e.g., problem). For example, Plummer, Kebritchi, Leary, and Halverson (2022) describe several culminating
actions as follows:

At the end of each decision path is a culminating action or decision. For example, in a chemistry course,
the culminating action at the end of their decision model was to determine if the correct technique had
been located to solve a heat and enthalpy problem (Sansom, Suh, & Plummer, 2019). In a qualitative
inquiry course, the culminating action was to determine the credibility of a published qualitative study
(Owens & Mills, 2021). Finally, in a mechanical engineering course, the culminating action was to
determine the design and performance of a machine element (Nelson, 2021). (p. 5)

It should be noted that a given learning outcome, and therefore an EDM, includes a range of problem types. These
problem types share many characteristics but also have defining characteristics that make them distinct. For example,
heat and enthalpy are two high-level problem types which also contain problem types within themselves. The more
closely related, the more characteristics they share until there may be only one distinguishing characteristic between a
problem type and its nearest sibling(s).

Given a real-world problem or scenario, students navigate a series of stepwise decision points, learning how to reason
through a scenario leading to an appropriate culminating action. Instruction occurs at each decision point focusing on
how to identify the defining conditions in the given problem for the current decision. Instruction should be limited to
what is essential to make that specific decision. We refer to this as just-enough, just-in-time instruction. The concise
nature of this instruction helps students focus on and separate the defining condition for that decision from other
sibling or cosmetic conditions in the scenario.

Initially, learners may have difficulty distinguishing cosmetic conditions from defining conditions. With sufficient
repetition, learners develop the ability to distinguish defining conditions that lead to resolution of the problem. To
provide sufficient repetition, a robust bank of multiple problems for each problem type is ideal. One way to quickly
create problems is to keep the same cosmetic conditions and alter the defining conditions to account for each problem
type.
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Finally, DBL includes frequent, interleaved assessment without the aid of the EDM. Initially, instruction is highly
scaffolded by the EDM and associated instruction. However, students tend to over-rely on the model unless they are
required to perform without scaffolding. Frequent, low-stakes assessments that require equal performance without the
model are essential to prompt students to internalize their learning. In this way, students begin to develop a functional
schema of the domain.

With practice, DBL helps students begin to conceptualize individual real-world situations as instances of a problem
type. In other words, they begin to generate a functional schema allowing them to independently apply their learning in
real-world situations. Further, with conditional knowledge as the organizing principle, students have an opportunity to
see how conditions have patterns that invoke relevant concepts and procedures. As they delve deeper, this framework
also helps students understand the boundaries and application of underlying theories, principles, and concepts of the
domain.
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