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BACKGROUND

Handoffs have historically been an important focus for Naturalistic Decision

Making research and application development. Patterson et al. (2004) set the
stage with a naturalistic study across several domains — 1.€., space, nuclear
operations, railroads, ambulance dispatch —gathered evidence of use of 21

handoff strategies used on at least an 'as needed' basis.

While this early work offered a pathway toward this understanding by
exploring handoff activities across diverse domains and contexts, the most
enlightening advances from the NDM community since have primarily been
achieved 1n healthcare. Rattray et al. (2018) discovered inadequacies 1n
preparing residents to conduct effective handoffs, characterizing them
somewhat generically as “a complex combination of socio-technical

information where residents balance relational factors against content and risk.”

Thus, even after two decades of work, we remain in the exploratory stage of
understanding the specific nature of handoffs. It has also proven difficult to
gain consensus on how best to measure handoff success (Patterson et al., 2010).
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The model presents our understanding the general nature of handoffs from

an NDM perspective. The model 1s an attempt to organize and integrate —
from an NDM-informed perspective — the contextual elements inherent in
handoff situations, aspects of the parties involved, and a typology of
knowledge types that may be transferred. Our primary intention in
developing the model 1s to enable assumptions about handoffs to be
considered 1n the light of a more comprehensive view. That said, we do not
suggest that the model 1s comprehensive nor complete. We have conducted
an 1nitial evaluation using available incidents that was useful for adding new

elements.

Our secondary intention 1s to posit hypotheses about risks to handoff success
and proposed handoff interventions. The hypotheses are highlighted in
orange. Hypotheses are stated against a single outcome — Risk of Failure.
Each hypothesis is suggested by a null statement — e.g.,:

Risk of failure is most likely when [conditions]

To validate our 1nitial model, we gathered 29 publicly available descriptions
of handoff incidents from different domains that resulted in errors and/or
accidents. The goal of the evaluation was to validate the framework

components, generate additional hypothesis, and discover new components.

The descriptions included 9 incidents from the chemical and energy
industries, 1 from railroads, 1 from aviation, 1 in construction management,
2 from military operations, 1 from shipping, 1 from mining and 13 from
healthcare. The sources of the descriptions are listed 1n the References
section. Given the sources, which were mostly post-incident analyses, some
scenarios had more details than others. Five evaluators reviewed the
incidents to analyze which concepts from the framework were present, and

to extract new concepts and relations that were not included.

We found evidence supporting most of the aspects of the framework, and
also added new concepts — €.g., the (non)involvement of tertieary parties in
the handoff interaction. Notably, none of the incidents explicity addressed
knowledge transfer to the level of detail described in the model.
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The purpose of developing the model was to integrate findings and
considerations about handoffs in a way that enables the full picture to be
assessed. Many studies of knowledge transfer during handoffs address only

a few aspects of this complex element of cognitive performance.

We hope the model will enable researchers to explore broader questions
about knowledge transfer. While NDM has traditionally focused on
methods to enable knowledge capture and transfer (content), or on
instances of handoff activity (context), few studies have explored the
relationship between the two. We invite comments, critiques, and

extensions, particularly those informed by naturalistic explorations.

We believe the model, in particular the hypotheses, could be useful for
exploring organizational, training, and system development goals.
Designers of interventions targeting these aspects of performance support
should consider how their proposals might reduce the risk of failure across
multiple aspects.
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The concept map-based model attempts to integrate the context and
content of knowledge transfer in during handoffs. It posits handoffs as
comprising three elements: Situations, Knowledge, and Parties.
Situations are characterized by aspects of the work, the handoffs, and the
interactions that comprise the handoff. Work 1s characterized by content
and complexity, and handoffs are characterized by their activities and

focus. Parties address who/what is involved in the handoff. Knowledge
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Figure 1: Moon & Hayden Handoff Framework
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